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[54] ^few^sfs; ^#sm^s^iiaT*y^ 

[57] flS^ 

m-^T^i^^sff 101 ^"^i^mmnn^xxi^ 
102 #fp#M^gj^ 101 ts^j^^/i^i^ wiMff 105 m 
mwum looo is»:#^jjc^# 102 ^mmm^x 

mmmnn^xxw 102 ^xmmm^mmmmm. 
m^m^^^mx^jt 122 mmf&.^tsn^xmm.^ 
mm^^m^mmm^ ^ummtmmt^Tu 130 




[ixammp.h funcammp-C 




03152256.4 +Ji ^'J M ^ ^1/11^ 

mix ^mmm mmmmmm^ » 
^4^, fmm^x-^-^j^mm., 



03152256. 4 



u m M m m2/im 



m^m^^:^^ifk^xji:x simd ^m^m^nm^^i^n 

n, 

mmm^-^M^^^m^mm-^m^^^x^^n^, \>xr 



03152256. 4 



u m m m m^im 



03152256. 4 



u m M m m^/im 



isMumm^ 10 m^mm^mm, 

u.tumm^ 13 pm^mwm}¥, 

is.^um^^ 10 mi^^m'^mj¥, 
i6.$p^^ij^^ 10 mi&^mwuj¥. 



03152256. 4 



u m M m m5/ii5i 



10 fmm^^uB, 

i9Mmm^ 18 m^^mnm^, 
loMum^^ 19 m^^^^nm, 

iiMmm-^ 18 pm^^wn^, 



03152256.4 f >J ^ ^ 1^ MG/ll^ 

24.nmm^ 23 Bf^^mi^mj^, 
25Mumm^ 23 Bf^^^'^m}¥, 

27MmmM 26 m^mm^mm. 



03152256. 4 



u m m m MT/im 



32Mmm^ 31 m^^mnm.}^, 



03152256. 4 



u m M m m8/im 



34.-^mm^ 33 mmmmwnm, 
35Mmm^ 33 m^^m'^mm, 



03152256. 4 



u m M m m9/im 



^4^, ^^^xjMj^'T—^'^mrEB^m^^mmi^m^^ 
^mmnmmM^xmM.m^mm^^'^^m^xi^, 

^±xn^, TBn^-^^mmmi^mm^m^^x, i:xr 

'^m'fu^n'^m^^xjmjU'f—^^m^-^Bm^m^ 



03152256. 4 



U m M ^ =^ mio/115; 



nrnxmB^^xmrnn-, 



03152256. 4 



u m M ^ =^ iiii/ii:k 
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03152256. 4 



m =^ 



m 1/545; 



.^M^mm^if^^^^m^^w^f simd (W^^^^ist^) ^mj^ 
■M^mr^^^M.^^^^^m^^m simd mm^^^mmm 



03152256. 4 



u m m2/545i 



mfpm, ^m\^nmm^^--^m.^^\m (refer to) ^^n^x 



03152256. 4 



u m m3/545i 



ikm:^:^m^m^^Mm^^^^m±Xn- (header me) 

\>j.R, mx^^m, ^^^m^wmmw. m-^y^m.^m.w^m 
j$.iZit^m^BU, Silt, ^mm^-^i:i^mi5:^m,mm^4^-' 



03152256. 4 



u m m4/545i 



m. (function); ^TOif-a^: ^mmj¥Pm, ^mmmj¥', 
^mmm^m-^^^^\mtL±xi^^^xmmm; \>jr, mix"^ 

j^ifu, '^^-^i^-^3m^Mm}^^^±xi^^^xmmm. 
siiifc) ^^mmm^k^mf^^±xi^^xmum^mtu^^ 



03152256. 4 



u m m5/545i 



^ffl^^s^ei]i^®is:ji^ (high-fimctionai) H, ^i^i^mm^^ 

xtm^ CD-ROM 6^iB^^M^it^@#P^61J'ft2ii^^^rSm^ 

i^f^^T-^^^mt^^^^nMrnm-^^imB, ^ 2002 ^ 8 ^ 

2 B ^ if B ij ^ii No.2002-33668 ^i^MM'^^^'f^ j^##c 
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03152256. 4 



u m m6/545i 



m 2 ME^^^mmmn^^^m/tmT^n^Ttm^Mm. 
m 5 mM^^m^^^m^mmmim^mmo 

m 9 m^^^m^m^m^^^ (lr) a^jsss&^^^So 
m 10 m^^^M^^^^w^^ (TAR) 6^sfiS6<j^5tSc 
m u ^R^^m^mmmv^s^^^ (psr) a^iaa^^^mSo 
m 12 mE^^^m^&^^mBM^^^ (cfr) 6tiifisau^^®o 

m 13A m 13B ^M^^S^^filjmjP^ (MO, Ml) fi^SSgfil]^ 



s 14 j^s^^a:i&fi<j^j^itiJc:^ (PC) at]i£ae^^^^. 
m 15 mM,^^mm&^ Fc u^^^^ (IPC) MfiS&tj^MSo 
® 16 psr4^^$^?^ (ipsr) 6^saa&ti^*®o 
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03152256. 4 



u m m7/54M 



m22^mn—^m=f-mw\ "ALUsub (mj*) m^^^^^ 

m 23 J^i?#-4-M^^5iJ "ALUlogic (ig^isiC) ^ 

m 24 "CMP i\mMM) ^m^^^ 

So 

ffi 26 j^j^^—l^jl^l^SiJ "mac (^|RfPis#) 

s 27 "msu immm Wi^^^^ 

o 

m 29 "MEMstore i^^^m^^^^ ) 

m 30 "BRA (^^) %m," m'^^^mM 

m 31 mmn-^m'f'm\\ "Bsasi ^^^^^ ^kj 
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03152256. 4 



u m m8/545i 



m 32 Mmm-^m'f-mm "Bsisr ci^mmmm^m %mm" 

ffl 33 ^il¥#-i-M^I«ISlJ "CNVvaln (ff^lc^^) 

m 34 j^i?#-i^jSTiJis«j "cNv m^^^^ 
ffl 35 ^mn'-^m=s'mm "sAxvipk c^^^^) e^jji' 
m 36 "ETC mm^ m^^^^^m. 

m 45 ^M.^^T^mmxxi^'^^m^^-m^^^sMmo 
m 46 ^^^^mmmxxi^^^m^^-m^^^^^Mmo 
m 47 ^E^^^nn^xx^^mm-m^^^Mmo 

m 48 J^M^^is^rf ^J^^t^^^fi^jyf ^6<]-^^6^^^So 
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03152256. 4 



u m m9/545i 



49 ^^^^mnnMxxn^mm^m-mi&^^mmo 

50 MM,^^7&nn^x:^i^^mm^m-'^6^m^Mmo 

51 ^K^^^m^^xxi^^mm^^-n^^^mMo 

52 ^E:^^mnn^xxi^^mm^m-~m6^^^Mmo 

54 ^R^^mmmxxi^^wM^^-m^^^Mm. 
1 56 ^M^^T^mrnxx^^mm^^-m^m^Mmc 

1 58 ^ML^^mnn^xx^^mm^m-u^ts^^Mmo 

1 59 mM.^^^M-n^xxi^^&i}m^m~m6^^^Mmo 

3 61 m^^^mmf^xxi^^^m^m-m6^mmMmc 

3 64 MM^^^m^^xx^^^^m^^-m^&^^Mmo 
e 66 ^m^^j^nn^xx^^^^m^m—m^m^mmo 

^ 69 ^^^^\HW:mm^xxi^^^m^^~m^^^mB 

S 70 :^M^^i^SSiii[^X3t#4'fi<]rt^6^-^^^K]:^^@ 
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03152256. 4 



U m =^ m 10/545; 



m 71 ^m^^\^smmmxxi'¥^mm^^~^^m^Mmo 

m 76 ^M^-- 1-#*@i^fitl#!l^l^iiS#^#B!j-f03 (latency) tt; 
m 78 ^1^1^ (class library) mf^y^vE^y^^^ 



m5fe, ^mmi mm 36 mmmm^^^mmmm'^uj^mm^^^ 
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03152256. 4 



u m =^ mn/54M 



m 1 mM^:^^M^^^M:^mm. i ^-^^^ 

(opentional) ^S, ^^-^^^ 32 (-^^), ^l^^nU^jG 
10. l$li#.7ti20s ^^mXi^30. it^-^TC 40. I/F#-7C50. ^^4- 
#M^#.7C 60. mm^^^^yt 70. r3^^#^i^7C. 80 I/O ^ 
P^Ti; 90 m.m,. is^^TE 40 -aS^Tlt^nig^/bb^iS^^TC 41-43. 

mmmm^^m^jt 44. mm^^^ 45. i^?*^ 46 47 

^ffl-fiJl^ SIMD J^-^c ^vi/^^RfP3S##-7C 44 t^^^S*;^ 65 

ummiimim^m^HLmmo mmmmmmw^Tt 44 3^1^^^^ 

^#7|tfa3gS/fcb2gcj5##.7C 41^3 ^m^.'^—Wmf SIMD Jg^o 

m 2 ^M.^^:^mmm/immw^7t 4i~43 ati^^So n^m 

MWbt^mn^jt 41-43 t e^^-^i ALU ^7t 41a. mm^M^ 
7c;4lb ^Pl=gjS#-7t; 41c ALU #.7c 41a 'a^S#;iti5##-7t:. 
Sis^^Xi. bb^:g|^P TST H^^tfi^it^^Jietl^^S^ 8 

^ (-4-^T?c itbHt, ^^f^MH^is^^Ti;). 16 ik c^^^o 

i^n, mfimn^T^n^Tt) ^ 32 ^ c-^^o jitHt, ^^^b^^ 
5£##-7u^si 32 umm:>o Mf-n:^7^nm^^, uiu^Tt 4ic m 



03152256. 4 



U m =^ m 12/5451 



^mm-^m^^, mmy^:^^. ^mm^m^it 4ib m^^m 
m 3 MEL^mM^iiL^ 45 mmsi^Mmo mj^^^^ 45 ^ 

45a fP 45b. M^^^^ 45c. i^^^^^ 45d mmm^M^ 

c^n^m^)o mn, 32 64 ^m.^^m\mm 

m^U^ 45 45 llfcBo 30a 30b 4^ 

"f-mm^n^ 63 63 isL^mm^&^iw^mmm^u, 
mm^^^ 45 m^^j^'f—^ simd jt^^^ 8-> 16-. 32-^ 

Mm^bm^, uRm^m^^imm (2, i^i^nxm, 2fitj-r7:^^) 

S 4 ^M^«^ 47 6^ifig6^;^^®o 47 it^^Pi^ 

(SAT) 47a> BSEQ ^ 47b. MSKGEN :^ 47c> VSUMB 47d> BCNT 
:^47efPIL:yi47f^l^o 

mn^k (SAT) 47a )?^ljAm^m^T^^n^So 32 ^ 
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03152256. 4 



U m =^ mi 3/545; 



BSEQ ^ 47b hK MSB Jfll^M^^^ 0 m 1 iti^Co 
MSKGEN ^ 47c )|^-^?l^fi<J^^lim^ 1 , m^^^^il^^ Oo 
VSUMB:^47d)|^2ilAiJt^^^?i^^i^S, ^^m^,g.^Po 
BCNT:^47e5(if^A^$g't'J^^:5^ 1 ^^mifm^ 

iL 47f mmAmm^f^m^i^L%m, ^mi^JA^m^-i-ik^ 

m 5 ^Ml^^s^^ 46 6<lHegfi<i:^1f So 'f^-^-^F^tS^;! 64 ^. 
32^11, |^i4:^46|irm32^i:^^iH^^BWIitc 34 

IR^PjS^^TTi 44 d^M-l" 32 ^^Vi^ (MUL) 44a ^pP 44b. =^ 64 
>f>£jjP?*:^ (jjPV*^) 44c~44e. 44f ^tSfP^S^TC (^^P) 

44g^fij^, miTTM&^^v4fP»K?P: 

32X32^W#^^^*^ ^fi^s^P-^^lR^; 
32X32 

^M-tistsgTum^^^fm^fa^ 16X16 ^^n^m^i. mmm^ 
^n^WMTtmAimjmf^ 32x16 ^m^^^mm. m^m^ 
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03152256. 4 



U m =^ mi4/54M 



^i^mi^i^^j^M^mmm (hi. h2. wisiw2) ±mj±mm 
m 7 ?tM^ji^3s*ij#-7c 10 mmwrniimmo m^nm^it lo 

10a> mit'^m^TL lOb. J^^-M^t'^ 10c~10e> m 

mmn^iof^mm^Tt mm log^i^, :s^#Btri]^p:&:^^.ir 

:^t±lJ&^c ^WH-l- 128 (Jl^^^^ 10c~10e) it 

TC 10 itjlj^m^^^'^ lOf fP^'flil^&^^T— (settar J^^) :^ 
ltr»5fe^TM^3zE6tl TAR $#t§4^^jit— 4-^^S61]Jfe:W:o 

ffl^^t^ TAR ^^#^4^ a ^m^^w<fo 

j^^^&M, 1 ^-^^ffl vLiw WM^¥3^^m^oYLiw 

m. (issue group), ^nmfm.^\^m^nmf o ^^i^^im^^^, 
(^j^ 1) 

mov rl, 0x23;; 

(^^•J^ 2) 
mov rl, 0x38 
addrO, rl,r2 
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03152256. 4 



U m =^ ^15/545; 



sub r3, rl, r2;; 

m^1^4^mm^^^^1^4^ "mov'\ "add" m "sub" i^i^^^ 

1] 



^^^^ 








R0~R31 




32 




TAR 


32^ 


1 




LR 




1 




SVR 


le'fe 


2 


(CFR) ^p^f+m^o 


MO-Ml 
(MHO:MLO 

~MH1~ML 
1) 


64^ 


2 
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03152256. 4 



U m =^ ^16/545; 



2] 









mm 


C0~C7 


1 


8 




VC0~VC3 


1 


4 




OVS 


1 


1 




CAS 


1 


1 




BPO 


5 


1 




ALN 


2 


1 




FXP 


1 


1 




UDR 


32 


1 





ffl 8 (R0~R31) 30a 61]S£SSU^«®o il^ 

(R0~R3i) 30a ;^t^^-1-^#i^f fi^tt^Sli±T:i:6<]±^^ 

"^^■^^mMmm.^-^ 32 ^^W#^c /Si^aS, R30 
S 9 5tM:^3^^^#^ (LR) 30c a<]Saa6<]^^ffio -^^^it 

^■^^^ (LR) 30c ^ii, 1 asj.w-^^s^'^M^fi^^ 
(svR)„ (LR) 30c ^-^m^f^mwMm'^ 

-^w^mmm-hif^^^^o m^&M., (svr) ^- 
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03152256. 4 



u m =^ mn/54M 



■^m^f-^mmiMmH^^^m^jtm^mm^m^M (cfr.cf) m 
CLR) 30c &^m^^mm^^m&mmm. i'^^^m^m 

m^lU^^i^m^^^ (LR) 30c ^, (CFR.CF) 
U^ttU^^^^ (SVR) "imp" J^^Ht, 1 )A 

j^i^^^^ (LR) 30c ^mi^iniifeifeh c^^^^mi±'), ^^0— ^ 

mmfm^ (PC)o jJti^'h, :S#l^f "retOmpr)" Jt^Bt, ^S:^ 1 
^mW^^ (LR) 30c miiJ:^5t@ma: (i^lHlifeil:), ^^n^ji^ 

mmmm^ (pOo jjt^h, i jau^^^^ (svr) 

(W#A) (CFR) 32 

4" ^ ^i^W^l^ CFR.CF o 

m 10 J^M^^^^#:t§ (TAR) 30d 6<]@Eg6^^1:So 

(TAR) 30d &~^m^^ii^^±mUmi±^ 32 ^ 

^^^H^iii^^i:^ A Oo 

^^iJ^O, ^#l^f "jmp'' ''jloop" Ji^Bt, 1 hk^^^:^ 

^ (TAR) 30d ^m-^^^@6^iikii:, mmm^mmim^ 

(PC) 4^0 (TAR) 30d ^mmM:PJfmw^&^ 

^^^^m^^^t^^m'^^^H, ^^iw^ (penalty) )|^^ Go 
m^l^-^WQ^Tl^mfeh^^^^^^^^ (TAR) 30d -f, nJ 
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03152256. 4 



U m =^ m 18/545; 



m 11 MEL^mf¥vt^^^^ (psR) 31 6ti@ssfKj^ESo 
'^^^^^ (PSR) 31 if^f^-~^mmmii^^±yx^±^m^, 

iiL SWE: VMP (^m^^S:^) ^IJ LP (il^^S^) &<] 

^ijLP^tjOife^/eii^o 

^FXP: ?^^-^^.>^.m^o "0" ?^^m^0 (^^^^^fl^^E 

MSB MSB ^^fi^m-'|v^:tfB]W/>iS[,'^,6tl1tJ5iT^^f-'1"#^ 
i£»6^m^o ifcje, «^ "_i ^^"), «i" Jl^m^ 1 (^^4^ 
^ig^^^ MSB MSB Jf^6^m-^:tfH]W/hif 

^m=sm. "1" jg^w-^jE^ia^ffi^'t'W^s, "0" ^^^-^iL 

^ EH: ^-^^^^^mu NMI ^^iE^^^S6^*;^.*so "0" 
^Jl^jE^m^Sfi^fi^o $P^:& EH=1 B^fcBm^FIWl^f^T^sK NMI, 

U^MMWio nn. ^VMP^AiW, VMP6^mt;o^^Mo 

^ PL [1:0]: ^^s-^mmk^ "00" f^^#*5l^0, BP^SI^^S 
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03152256. 4 



U m =^ ^19/545; 



itL LPIE3: LF^m^ms ^m:ftVf^^m±o "v ji^— 

^ LPIE2: Jl^ LP ^ffi^^if 2 "1" J^:^— 

'feLPIEl: ^g^LP^ffl^if 1 Jt^iDW3£J^^±c Jg^— 
^ LPIEO: LP ^ffl4^iT 0 J^miti^^J^^±o "1" J^^- 

^ AEE: J^^-4-*)f!j-}^#^M;fili^]E^^±o "1" J^^- 

IE: n^-^mA^m^^^w^^m±.. "1" t^^—t-m 

ilL IM [7:0]: Jg^-4-'+'»fP^, ^Rmm&JAm 0-7, ^^^fP 

mo iM[o]4-t^^ 0 &^]mm, imcii^-^;^^ 1 ^mm, iM[2]^t^^ 2 
mmm, iu[3]ix^m 3 ^mm, m[4]ix^m. 4 &^mm, im[5]^-^^ 
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03152256. 4 



U m =^ ^20/545; 



m 12 MM^^i'^U^^^^ (CFR) 32 fi^@Sg6<J^^®o ^i^^ 
(CFR) 32 fit]^i^6^-hT:^&^^i^tP:^, 

Hj^m^ siMD mmmmmB^^m.^m 32 ^^#:i&c 

^ ALN [1:0]: m^~^Mmm^o "valnvc" ?|-^61]>(>J-m 

^ Bpo [4:0]: t^^-^^^L^Sc '^m^mm^&.Wii^m^^^ 

>llZ:VC0~VC3: ;tlRj»^#^J^c >!>^ LSB i!j±fi<J— 
^3Ff^^iljMSB{!i!!|, ^-^^JS^ ^ VCO ill VC3 S^^bS^ 6^— ^l^.^o 

^El ovS: ^— ^^ffi[ai*^j^> (.e>it)o tlJ^^^^n^n^tBfi^lt^!/!!!^ 

U CAS: tam^.^^ C.gat)o -S^^ "addc" ^g^Tttsm 

^ C0~C7: ^^m^.*^, Ji^— ^^W^#6<3^^tJ^^4'61J#: 
# (TRUE/FALSE)o ^W^'f4^0^^^f 3t-^6^#r#fn^ C0~C7 :tf0] 

{t,^.^lo W>^.^C7#liifi^ FALSE ^'(^e^&i^ (^AO) ^.^.B&o 



03152256. 4 



U m =^ ^2 1/545; 



m 13AfP 13B;^M^mJP^ (MO, Ml) 3Oba^MfiS0O^Sffic 

^^mim (MO, Ml) 30b m]^-~^m^^mi^^±Txm^^ 

fP^, mm 13A 0f^6tJ 32 'fiW^^ MHO-MHl (ffl^^:f£fn|J^v£/ 
^fRfO (^^ 32 ^) 6^^#^) fPS 13B 32 MLO- 

MLi cmi'mmm'^/mmm m32^) m^^^) m.j^o 

MHo-MHi i^-^mmm^^nm'f-^^^n^^^M 32 

^^?EfitJt»}5tT, MHO-MHl RXlU-%mffi^#^^^1^fflo 

s 14 ^K^mmm^ (po 33 e^iass^^ig:®. i^^aj^ 

itif:|| (PC) 33 t^^-4-^^tTfi<]{i^6<3±T^6<]±^^^, 

S IS^M^PC (IPC)34&<]Sfiefi<]^*®c PC 

(IPC) 34 nm.-'^mmfmi^m±yxm^^u^, 

m 16 ;^M^ psR (iPSR) 35 wifiaaij^^^c 3^ 

^vsR^^m^^ (IPSR) 35mj^-'^mmm^^^±'rxm^ 

^m^, ;^-'tffi^i*OTMJ^^^W#^ (PSR) 31 6<]32'tiW#^= 

Oo 
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03152256. 4 



U m =^ B22/54:K 



^^mm^^ 32 ^, SRAM ram) ^—^m 

m SRAM 128MB So^^ffi— ^ 128MB affl'f^— ^ SAR 

(SRAM ^^swwi^m^u^. ^^pmi^mm^iM. 

SAR 4^^a6^MHt, SRAM/iSr^ SRAM f^{±ll:^i:^f faj, fS 



(BCU)= >t±#f^^ (OCM). :$'h^#j^l§> ^h^^#. I/O 

mnmmmm buCo ^a^^^^S^li^^Tt^^niRja^^^^S^jM^f^:^ 

m^mi[}¥mo ^sj^^-^m^a, xtifij^iti^^gi (po 33 B/f^t^ 
ioc~ioe &^^^mm^, mmmm^'^^m^^'^^umm 

(R0~R31) 30a, ^'^A^^, it&^J^mW 
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03152256. 4 



U m =^ m23/54M 



i^^mm^^mmm^mwmj^^^mm^m^ i eti vliw 
M^^m^^^ikm7tM±m7W^7±'m^^mo mat, i 

m 3] 











M 


Id, Idh, Idhu, Idb, Idbu, Idp, Idhp, Idbp, 
Idbh, Idbuh, Idbhp, Idbuhp 




M 


St, sth, stb, stp, sthp, stbp, stbh, stbhp 




M 


dpref, Idstb 




M 


rd, rde, wt, wte 


^^^^^ 


B 


br, brl, call, jmp, jmpl, jmpr, ret, jmpf, 
jloop, setbb, setlr, settar 




B 


rti, piO, piOl, pil, pill, pi2, pi21, pi3, pi31, 
pi4, pi41, pi5, pi5l, pi6, pi61, pi7, pi71, scO, 
scl, sc2, sc3, sc4, sc5, sc6, sc7 
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03152256. 4 



U m =^ ^24/545; 











B 


intd, inte, vmpsleep, vmpsus, vmpswd, 
vmpswe, vmpwait 




A 


abs, absvh, absvw, add, addarvw, addc, 
addmsk, adds, addsr, addu, addvh, addvw, 
neg, negvh, negvw, rsub, si add, s2add, sub, 
subc, submsk, subs, subvh, subvw, max, 
min 




A 


and, andn, or, sethi, xor, not 




A 


cmpCC, cmpCCa, cmpCCn, cmpCCo, tstn, 
tstna, tstnn, tstno, tstz, tstza, tstzn, tstzo 


^^^^ 


A 


mov, movcf, mvclcas, mvclovs, setlo, 
vcchk 




A 


nop 




SI 


asl, aslvh, aslvw, asr, asrvh, asrvw, Isl, Isr, 
rol, ror 




S2 


aslp, aslpvw, asrp, asrpvw, Islp, Isrp 











S2 


ext, extb, extbu, exth, exthu, extr, extru, 
extu 




C 


msk, mskgen 




c 


sat 12, sat9, satb, satbu, sath, satw 
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03152256. 4 



U m =^ B25/54:K 











c 


vain, valnl, valn2, valnS, valnvcl, 
valnvc2, valnvcS, valnvc4, vhpkb, vhpkh, 
vhunpkb, bhunpkh, vintlhb, vintlhh, 
bintUb, vintUh, vlpkb, vlpkbu, vlpkh, 
vlpkhu, vlunpkb, vlunpkbu, vlunpkh, 
vlunpkhu, vstovb, vstovh, vunpkl, 
vunpk2, vxchngh, vexth 




c 


bcntl, bseq, bseqO, bseql 




c 


byterev, extw, mskbrvb, mskbrvh, mdvh, 
movp 




XI 


finulhh, fmulhhr, fmulhw, finulhvsw, hmul, 
Imul 




X2 


fmulww, mul, mulu 


m^mt^ 1 


XI 


fmachh, fmachhr, finachw, fmachww, 
hmac, Imac 




X2 


finacww, mac 


m^m^^ 1 


XI 


finsuhh, finsuhhr, fmsuhw, finsuww, hmsu, 
Imsu 




X2 


fmsuww, msu 




DIV 


div, divu 




DBGM 


dbgmO, dbgml, dbgm2, dbgm3 



m 5] 
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26/54:K 



mm 






siMD 


A 


vabshvh, vaddb, vaddh, vaddhvc, vaddhvh, 
vaddrhvc, vaddsb, vaddsh, vaddsrb, 
vaddsrh, vasubb, vcchk, vhaddh, vhaddhvh, 
vhsubh, vhsubhvh, vladdh, vladdhvh, 
vlsubh, vlsubhvh, vnegb, vnegh, vneghvh, 
vsaddb, vsaddh, vsgnh, vsrsubb, vsrsubh, 
vssubb, vssubh, vsubb, vsubh, vsubhvh, 
vsubsh, vsumh, vsumh2, vsuinrh2, vxaddh, 
vxaddhvh, vxsubh, vxsubhvh, vmaxb, 
vmaxh, vminb, vminh, vmovt, vsel 


SIMD it^m^ 


A 


vcmpeqb, vcmpeqh, vcmpgeb, vcmpgeh, 
vcmpgtb, vcmpgtii, vcmpleb, vcmpleh, 
vcmpltb, vcmplth, vcmpneb, vcmpneh, 
vscmDeab. vscmoeah. vscmnffeh 
vscmpgeh, vscmpgtb, vscmpgth, vscmpleb, 
vscmpleh, vscmpltb, vscmplth, vscmpneb, 
vscmpneh 


SIMD 1 


SI 


vaslb, vaslh, vaslvh, vasrb, vasrh, vasrvh, 
vlslb, vlslh, vlsrb, vlsrh, vrolb, vrolh, vrorb, 
vrorh 


SIMD ^^Ji-^ 2 


S2 


vasl, vaslvw, vasr, vasrvw, vlsl, vlsr 


SIMD t'B^?^'^ 


C 


vsath, vsathl2, vsathS, vsathSu, vsath9 


^t: SIMD tl'-^ 


c 


vabssumb, vmdvh 


SIMD 


X2 


vfmulh, vfinulhr, vfmulw, vhfmulh, 
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mi 










vhfmulhr, vhfinulw, vhmul, vlfmulh, 
vlfmulhr, vlfinulw, vlmul, vmul, 
vpfinulhww, vxfmulh, vxfmulhr, vxfmulw, 
vxmul 


SIMD WR^^lim^ 


X2 


vfimach, vfmachr, vfmacw, vhfmach, 
vhfinachr, vhfitnacw, vhmac, vlfmach, 
vlfmachr, vlfmacw, vlmac, vmac, 
vpfinachww, vxfinach, vxfinachr, vxfmacw, 
vxmac 


SIMD m^PsMi^-^ 


X2 


vfmsuh, vfinsuw, vhfmsuh, vhfmsuw, 
vhmsu, vlfinsuh, vlfmsuw, vlmsu, vmsu, 
vxfinsuh, vsfmsuw, vxmsu 



^mn^yto ^Mi^m, "A" alu "b^' iX^^^^^, 

m 21-36 ^mm^^m^ i mmm^mmmM^^^mmo 
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MA^ife, m 21 mm-^m^f-mm "ALUadd (jni*) ^m" mm 
m 22 mm-^mf-mm "ALUsub m^:> ^m" mm^^; m 

23 mm-^mT-m^m "ALuiogic cmm^n:> mmm" mm^; m 

24 m^-^m^mm "cmp cim^m-:> %m" mm^^-, m 25 m 
m—^m^f-mm "mui m^:> mn^-, m 26 m^—A-m^ 
mm "mac (^fRsiis^) mm^', m 27 mm—^m=f-mM 

«msu (^^s^) fi^JI'^; m 28 P#-^MTI«IS'J "MEMld 

(>!A#1t^^A) mm^x m 29 ^#-4^S^|i$5iJ "MEMstore 

(^^f^^^^^^^') s 3om^~A^m^m.m "bra 

(:^^) m 31 if#-^ST^5lJ "BSasl (^^^i 

i^mm Mmm" mm^; m 32 mm-^m^mm "BSasi (j^^ 
mmm^:> mmm^' mm^-, m 33 "cNVvain m 

y^^m ^m" mm^; m 34 mm-^m'pmm "cnv (#«^) 
fl^?^-^; s 35 mm~^m^mm "sAXvipk mm^m) % 
m" mm-^; msemm-^mT-mi "etc cmm mm^o 
m 20 ^s^s^s^ 1 mmm^m^^m^Mmo 

ffl 21-36 1 mfmm'^mmmjimm^Mmo 

s 21 mm-^m'=^m^\ "ALUadd (jjpi£) aij?^ 
s 22 "ALUsub cm^) ^m" m^^; m 
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23 m^—^m^mm "ALuiogic <i^^is^) mmm" aujt^; m 

24 mm-^m^mm "cmp cbb^g^ag^) ^m" ^m^-, m 25 m 
m~^m^mm "mui c^^) s^jt-^; s 26 mm-^m'f- 
mm "mac (^^sfnis^) mm-^-, m n mn-^m=f-mA 

"msu (^^^) e^^t-^; ® 28 j^^—^^M^ l^j^'J "MEMld 

C>!>^#iit^^A) m 29 ^#->hJlT^^lJ"MEMstore 

^n^', S 30 )S#-^M^^SlJ "BRA 
(^^) ^n^', ® 31 t-jS^I«l^y "BSasl 

m^^:> mm^" ^m^; m 32 mm-^m^mm "BSasi ci^^ 
mmm" mii^^; m 33 i^^—tMTi'isij "cNWain 
mm" ^j^-^; m 34 mm-^m^mm -cnv c^a^j^) 
mm^; m 35 "sATvipk mm^M:> m 

m," ^1^^; msemm-^m^mi "etc immy mm^. 

m siSD (SINGLE) m siMD :tf0]IK^); Jt^ll^^^^ 
"3116" Ji^— >hJt^&fj:^/|Nc 

:^l Slj^T^o 
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andn Rc,Ra,Rb 

Ra ^ Rb m&mmm and ^m^^^i^^ rc ^ » 

asl Rb,Ra,I5 

m^lR]Ra^^:^BP{t (15) ^^^m^n:^^i^Lo 
and Rb,Ra,I8 

^mRa^Dil (18) :tfHlfi<]3mAND9l^)}#^#1^:£Rb4>o 
bseqO Rb,Ra 

>d->!^ Ra 6^ MSB ^th^^m^ 0 im^^m^^m^ Rb c 
bseql Rb,Ra 

Ra 6<3 MSB Jfll^m^m^ 1 im^^^^^^ Rb 4" o 
bseq RbjRa 

MJA Ra &<j MSB :^,T 1 ^jfii^^mmmf^mt^^'^^^i^ 

^ERb4'o ^RaJ^OBt, ^ilttl Oo 
bcntl Rb,Ra 

)(^ Ra fit! 1 m^m.T\-m^m%^^^ Rb 4" o 
extr Rc,Ra,Rb 

i Rb ti'^-4^^6<]^s, Ra -^rM# 

)|t^^¥f^^ Rc 4" c 
extru Rc,Ra,Rb 

fmulhh Mm,Rc,Ra,Rb 
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Jl^Ra. Rb Rc 16 ^^{tJle^S, ^ Mm (ffi^^V*fitjB*P 

m) ff^ 32 u^^^mo m Ram Kb ^-Mf^Mmo mm^^m 

fmulhw Mm^c,Ra,Rb 

Ra Rb 16 ^^^^m, Mm ^ Rc i'jp^ 32 ^iM.^ 
^Sc Ra Rb ;te^o '^^^^i^tt Mm SI Rc 

^^m:^t^*W#^6^32^^^Bt, ^^^^Po 
mul Mm,Rc,Ra,Rb 

JltRafPRb-^— ^^+a^o >|^^||#^^EMm^Rc4'o 
mac Mm,Rc,Ra,Rb,Mn 

m Ra Rb ■^—mm^m^'^^ium Mno n^^m^^ Mm 
^PRc "tic 
mov Rb,Ra 

)|t Ra4tit?ljRbo 
or Rc,Ra,Rb 

Ra Rb :t fB] or Rc ^ o 

rde CO:Cl,Rb,(Ra) 

it Ra ^-^^hm^^^m, 'mm^^^&^m.mx Rbo >i^t^ 

wteCO:Cl,(Ra),Rb 
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x&^m,:i^^^^m^mmtiim co ^ cio ^^m&^muT, inm—^ 

vaddh Rc,Ra,Rb 

l^^^^jfliM^^M^m^^^^o Ra ^ Rb mm (SIMD 

Mm. 

m 37 &K^mm:^^mm&i}m^mj¥ loo ^mm.mM^ijm 
mo &^m^m^ loo ^--i-^^^^n c/c++mw6^i^^aj^i^E 

s;^ 105 ^^xmnmm, ^-'^^^tsi^ximm,^imm±^ 

^^#-7c;i20> 'ffctt.i^x; 130 Wt«^r^^#7n i40o 

a^±:t# (itmf^jjc:^^ 102 mp^Simm^xxi^ los) :^^itr 
100 ^^m^nm. m^-^\cxm^'jf^i^m^xi^^i^^^m 
mjT 101 ^^^i^^^ii:^ 1 ^im ci)tit) ^m.^mmmi^ io5o 

■^m 38 iij® 68 4^6<j?t#.^!l^^;f^, mmn^X±i^ 102 Jt- 

4-^:JCT^3ciiA^.-^^n SIMD mmmmt^mmmmmmm^x 

#0 ® 38~S 40 ^^xj—t^Bm^±^&i^^ o 
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(_i mm:> flu 16 ^Mj^^mmmi&wn^m^^m^', m 41 mm 
42 ^MXJ-^^^m^mmM^ 0 (_i m^) 0<] 32 
m^T&mmm^^m^', m 43-^ 45 ^^xT-^^g^^^t^jt 
1 (_2 6<j i6u^^mwLm^^nnm^^&:}m^; m 45- 
^ 47 ^^m^^^m&m^ 1 (_2 ^^e) ^32 ^^^.^mm^mm. 
nmn^mm^', m 48-^ 68 M^xr^^mmmm^mm^. 
tarn 69~m 72 ^mm^m'^m^, ^^Mmm^x:sci^ 103 ^~ 

m^mm^^xi^^ ^i$^±xi^^, m 69-^ 71 ^^3C7-^i^- 

m^^M, ^^^XXi'^ 102 103 asm(... ){...}(.. .)^- 

^m^^^mt asm ^M^nTo ^^igm, 

tfcit asm T^-^fi^J^iS^&^J^ 

asm(«^A^iij^6<J?*#-»){ 
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^mmf¥^7t 110 &-^^m,um^ (^^^) ^^m^m^ 
7c; ^Mi^ihmn^mm <:^^m^i^^±xim:> loi 

,'^.mj^t;!3^^7c; 111 ^mm}¥ loi •f^iw^ij-^f^^^ni^s:^,'^,^ 

^6^^TiJ^^iJ^.0^ C^iJ^P, ''pragma_save_fxpmode flinc") H, tlj^ 

^-4^i^#^n'i^a:^ii:ii 1 m PSR31 fxp 6^m»^sf^-^c 3^ 

^ 101 ^^-ft^tg^Cj^S) 6<])f^j-i^if 100 a^Jt^, :^l^"#pragma" 

i^fB]^5^»^7c 120 ^-^mJA^mm^^Tt no ^it^^ii 

±^7n 121 mm^i^m^^miX^Tt 122 l^fil^^^j^^^Ljc; 

121 um-^mmmi^^Mm^ 101 ^e<]^4-i^^o asm, i^fa] 
mmmmmM\^mmTMm^^^m^mxm m-^, ?^^"+(inta,int 
b)"; "^^—i-m^ammmh" mxmo i^'^mmm^i^^^ 
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m^T^g3t^#^t#-7n 122 :^^^mmmj^^^7t 121 r^^m 
102 mp^^mi^^xxi^ 103 &^Mm.mm.^^mm^ cmmm 

mm^^^^jt 111 ^-^^M^u^^m-^mix^ 122a ^sa^^ 
^xx¥?^xw^mn^m'^^m:imm^m.^m^^^ cs^m^ 

icimit^Tc 130 m^-zm^^^^^j. 
n^^w^^ti^^^m^^ (m^T^w^g-^j^^ii) ^^h, mi§ 

T^-t^t^^'fWTc 22^tH^S>!A4'r^^5iJ^^^7C 121 ^itfi^l't'rBl 

C2) t^/h'fW^^h^WMi^i^t^femfi^ttiit; (3) Jift^L^T 
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#-7c i3i> ^M^i^'tfcifc^Tt; 132 mmnmmvtit^Tt 133)0 

3t7tiZ^^7t 131 m—^Um\HMmm mtU, extr, extru) ^ 

Tt&nm, ^TuHit^Tt 131 j^^:^mnM^^uw^'^m-m 

16 16 32 

^Bt, $n^«^ai^ 101 mM^mmmit 132 

^-^U>li^#-^^MW^^^fi^^^*6<jmi^g3t^ ("ftnulhw" 

mmmmt^Tu 133 ^^^^M^j^ 101 ^m^m—i-^Kmrn 

mm-^m)¥^^'M^^}^%mAmmwLBm "nop c^^f^)" 
"nop" if^^^mmnc 

M^i^mjsHi^^ (idp/stp/idhp/sthp ^) ^^mmi^mj^^mix^ 



03152256. 4 



U m =^ ^37/5451 



^) mmm^ i H:tmmi^^) ^^m^^ 

(ldp/stp/ldhp/sthp#) &ii)tVCso 

jtb^h, m#-7G 130 mih^ummmm^^^^mmm^. ^ 
tgi^rM6^4^f^a?i, ffa:^tsa:>^t^i?=^#.7c 140, m^^-^m^ 

^xmr^^Tt 140 ^^p^^^^^mi^mmf^^mm^mm 

105, >f-^Wjyvtt:4t#L7G i30^ai6UMW4^fB]li5^ Cfe^^iJcT^ffi^^^ 

mm. mmi^^Mm^\'i'^n±m^mw^m^m}¥ loo su^it 

m 73 ;tM^|[llli^«^4-#'ft#-7C 122 6<]1f^6^i^fiSo m 

T^w^t^^^-^^TE 122 sfi:TMfi^a:^: (1) mm^^^^mmm 

102 ^xmT&n.n c^^^mn^mmmmmm-) 
^s:mm^x:sci'¥ 103 ^xmmm c^m sio2), ui^, ^^-^am 
mm i^^m sio2 ^^), (2) m^^itm\^mi^^mix^7t 122a 

122a ^xw^mnm^^^m^^xx 

# 102 ^ 103 S100~S103), ffl^^i^sJI^^'f-tit^rffn® 

if (^iiS102)« 
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xxi^ 102 m^x i^mm,nm^x') Mm^; ^xrymm^m 

"FIX16_1": "^n^^ 16 14 15 >&(MSB) 

"Fixi6_2": mn^^ieiiL, A^mj^.^^ 13 u^^uitizm, 

"FIX32_1 W^-^&tl 32 ^, 30 ^fP^ 31 {i(MSB) 

"FIX32_2": Wt^-^6^32^, /hi6[.'^.^tm29^Sim30^5:fi]o 

Eitk, m^i^ s?^-^#^-^#-7i; 122 ^(l$n)|^-'1-il^m 

FIX16_1 a,b,c; 
c=a*b; 

fmulhh mO,Rc,Ra,Rb (^.^.^V^jg^Jt-^) ^^^f-^o 

Hjlt, mP'^\^P^MQU^^M FIX16_K FIX16_2. FIX32_1 m 

Fix32_2 ^-^^^m'^m^mmmmmmi^m'^ino m^, 

mim, ^mmmt^mmmmm^^m^mwm^mn-n^x 
xi^ 102 ^^x i^mmm^x:^ ^m^; ^xjymm^^m 
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^'viNTi6X2'^ 2^mmi6^^mmi^, 

"VFIX161X2", 2 ^mmm^ o (_i ^ le ^^j^m 

"VFIX162X2''; 2 ^^nmm^ 1 (_2 ^ 16 ^iL^;^f[ 

Silt, m^mm^^mx^TG 122 mim-^mmj^ 

VINT16X2a,b,c; 
c=a+b; 

vaddhRc,Ra,Rb (SIMD ilPviJi4^) ^iXo 

)^m, ffi/^oTl>i.^HJEft^M "VINT8X4'\ "VINT16X2'\ 
"VFIX161X2" SI "VFIX162X2" ^— -t^il^T^aj^ fi^t^Jtl^M 

it'f-t.^-Tc 130 ^mmta^mB^^ ^m7h^> ^m^^^m^m^^ 

(^ij$q, "absRb,Ra" Hltb, Ul^i^W?!^ 

^-f-^^Tu 122 #tJ$q>lt-^^JI^i^ 

b=_abs(a); 
absRb,Ra^#^^o 
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mum, ^p^mmm^xxi^ 103 ^, ^x-^-^uitm^m 
^ 1 mmMm^^^mm mim, "_div(a,b)'' ^) R^Mmmi^ 

Cmta, ~^m.^^Bt^^J¥m "extw,aslp,div" #)o Sltb, 

mw^m^^mx^Tt 122 mtLm-~^Mmj¥ 

c=_div(a,b); 

extw Mn,Rc,Ra 

aslp Mn,Rc, Mn,Rc,15 

div MHm, Rc, MHn,Rc,Rb. 

JAW, ffi/^pji^iiii^i^ c++^mmn:mm}¥^^^}?^m^i^ 
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T: 

(1) m^^f^-^Mi^^^^^^p^wmm 

''_bseql(x)": 

3^^ittm$i!FA6ti MSB jfmm0i>^^mmiiL o ^mm^ 

int_bseql(FIX16_l val) // covint 1 
int_bseql(FIX16_2 val) // count 1 
int_bseql(FIX32_l val) // count 1 
int_bseql(FIX32_2 val) // count 1 

m^mmT^n^mif^^ «vai" ^mmm^ o m^m ci^m 

103 o 
"_bseqO(x)'': 

mmm^}kmA&^ msb j^t^^^^^^^^mmik o mmm^ 

int_bseqO(FIX16_l val) // count 0 
int_bseqO(FIX16_2 val) // count 0 
int_bseqO(FIX32_l val) // count 0 
int_bseqO(FIX32_2 val) // count 0 

53 



03152256. 4 



U m =^ ^42/545; 



103 = 

"_bseql(x)": 

3^^^iij^«!iA6<j MSB jft^^^^-t^mm^ 1 e^jii^c ^ts- 

mt_bseql(FIX16_l val) // count 1 
int_bseql(FIX16_2 val) // count 1 
int_bseql(FIX32_l val) // count 1 
int_bseql(FIX32_2 val) // count 1 

103 

"_bseq(x)": 

i^j^^i^>!!\^A&^ MSB ^r-^mh^^'>^^m^^ msb 

int_bseq(FIX16_l val) 
int_bseq(FIX16_2 val) 
int_bseq(FIX32_l val) 
int_bseq(FIX32_2 val) 

^^mm^m "vai" ^t^mmitm-t^^mo Mj^^i&mm 

m^iSl^^m1^^^^X^P^S:mi^^XXi^ 103 '^'o 
"_bcntl(x)": 
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int_bcntl(FIX16_l val) 
int_bcntl(FIX16_2 val) 
int_bcntl(FIX32_l val) 
int_bcntl(FIX32_2 val) 

i^mmm^m^mfmm "vai" i m^mmm.. 

"_extr(a,il,i2)'': 

T: 

int_extr(FIX16_l vail, int val2, int val3) 
int_e5ctr(FIX16_2 vail, int val2, int val3) 
int_extr(FIX32_l vail, int val2, int val3) 
int_extr(FIX32_2 vail, int val2, int val3) 

mmmi^MmhKuum. vai2 mu^^ vai3 m^^m van 
^x^^wim^^xxi^ 103 

"_extru(a,il,i2)": 

unsigned int_extru(FIX16_l val, int val2, int val3) 
unsigned int_extru(FIX16_2 val, int val2, int val3) 
unsigned int_extru(FIX32_l val, int val2, int val3) 
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unsigned int_extru(FIX32_2 val, int val2j int val3) 

J^^lli^tJ^m^^^S val2 m^^S: van mm^t^ vall 

X^iHWmm^X:Xi^ 103 4'c 

"_modulo_add()": 

_modulo_add(void *addr, int imm, int mask, size_t size, void *base) 

addr: ^mz,mm^^mi^^mi± (tiit^^) 
imm: mum. mmm^m 
mask: mmm%^ (^metj^yg) 

size: WiM^i^^^ (2 

base: ^ifeth (l^^lJfitJf^ifeih) 

5^4-illii[MlE]imii[#hi:KiAitk:ki: addr m±mu<M. imm 6tJ^ 

xmmiiL^^m^-^ (addmsk) mfnmm^^o -^-mm^i^ 

int array [MODULO]; 
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p = array; 

for (i = 0; i < 100; i-H-) { 
*q-H- = *p; 

p = (int *)_modulo_add(p, 1, N, sizeof(int), array); 
} 

3^S, ^* MODULO 7t 2 (2^N)= ^^^^ffiyfe^SlT't' , 

i^JUfitl 100 4^#-7cS MODULO*SIZE ^^^MM^^^o 
"_brev_add()": 

_brev_add(void *addr, int cnt, int imm, int mask, size_t size, void *base) 

cnt: ^^^if^^ 
mm: ^te^JPil 

mask: mmm^m. (^^^a^jmjs) 

size: iS[«6<3;^/h (2 6<]») 
base: S±fe^ (P^^iJ6<]-i-^ilkM:) 

m^-mmmm^^i^m^^p.jAMmf'^&mim^ cnt 

addr Ja±tiiJPil mm fitl^^o 

fi^'iis^^e^ji-^ (mskbrvh) ^it^^^if^tihc -^^mm^^ 

57 



03152256. 4 



U m =^ ^46/545; 



T: 

int array [BREV]; 
p = array; 

for(i = 0; i< 100;i-i-+) { 
♦q-H- = *p- 

p = (int *)_brev_add(p, i, 1, N, sizeof(int), array); 
} 

3^s, ^» BREV m 2 mm (2^N)o ^^^m^mf-^, 

flfj 100 ^^7tm BREv*sizE ^^^y^im^^^o 

mmmmm.m^^^t,^\^^ asm^r (i) MiT^j^^#i§^se 

R (ii) -^^m-'^mi)mi^^mmmMi^^~^\\^H^Mtfyp^^m 
m cm^: "_mur' ^mmmmW: "_mac")o ;^#^^^^ijiinT: 

_mul(long &mh, long &ml, FIX16_1 &c, FIX16_1 a, FIX16_1 b); 

6^^^ 32 ^^fi^lJ^T^tiW^ft^^Jn^ MH, 64 >(iL«6tl{S- 32 

i^L'^Timm'f-mm ml a<]^fefemjp^ ml, ^s., m-^, 

Min:g§ MH fi^jR 16 ^mmi}n^ ML fi^lS 16 32 ^Ife^g^Sitt 
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_mac(long &mh, long &ml, FIX16_1 &c, FIX16_1 a, FIX16_1 b); 

^ ML 6<] 64 >{iti^ig^mi±>i^5^» a m^m. b ta^w^^#&<]^m>mjn , 
MH, ^ 64 32 ^^sidffl^ ML mi^umi}m ml, 

aa— M-^miD^ mh ^tj-fg, le ^^mip^ ml i6 

32 ^mm'&i^m^M Co 

long mh, ml; 

_mul (mh, ml, diimmy, a, b); 
_mac (mh, ml, e, c, d); 

mul mO, Rx, Ra, Kb 

mov rO, mhO 

mov rl, mhl 

mov mhO, rO 

mov mhl, rl 

mac mO, Re, Rc, Rd, mO 
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130 ^^mjL^^mm^^wmm^mm^'^m^mmm^mn, 

mul mO, Rx, Ra, Rb 
mac mO, Re, Rc, Rd, mOo 

m 74 ^EL^mit^TL 130 ^^TLiltit^TL 131 fi^J^f ^fi^Jt^gSo 
i)tit^7t 131 7^^: 

(1) '^mmmm^yt^'B^H c^m sno e^^ii), ^mm^ 
^rmum^'^m^m^ (foid) mmnm'Bmm'f^mnm^m.^ 

i^m^^ (ib^siii); 

(2) ^^7u&^-§l3^*'^ifcW- C^m sno eij^'fB]), :itgp{tis 

(3) ^MW^^TcJi^MBd- (^^ SllO m^it-), ^#^it^it 
a^m^i^Wl^i^^iJ (^Sill3)o 
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U m =^ B49/54:K 



d=_extru(Oxfif, 7, 4); 

mov Rd, oxf o 

d=_extru(a, 7, 4); 

extra Rd, Ra, 7, 4o 

d=_extru(a, b, c); 

aslRe, Rb, 8 
andRf,Rc, 0x1 f 
orRg, Re, Rf 
extruRd, Ra, Rgo 

m 75 ^M^-'t»7itwt^A?#i^4b#-7u 130 ^m^m^^izit^ 
7t 132 6<]^f^6tj^3tffic mm^miZit^Tt 132 ^(^^isj^^'e^^^ 
ia-§-6^3t^/^^-^^w^M^^fi^miii§wji4- (it^p fmuihw), 
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U m =^ ^50/5451 



f32=fl6*fl6; StJ^^, 

finulhh // 16bitx i6bit-> 16bit 
asl // 16bit -> 32bit ^^M^SElfe 

Sjifc, ^:^iJi^J^4'SI^(FIX32)16 >tiI*(FIX32)16 ^Bt, 

ifett:ik#.7n 132 ^^i^^^nffl 75A pjf^^n^n cf-^mm^^^ 

m-coTd), imjt'j^m^n.^^^mm 75b ^m^^^^m]^^ 

— ^ 16>fiX16'(it->32'fiifitlJ^4 (finulhw)c 

mf^^^Mm. m'^^it^TL 133 m^f—^^^^mmj^ 101 4' 
^Az:e<jr^sM^4- asm m^-) ^mmmm cmmmm 
j^^) m^^^^Mm^w^^^^^mmTMS. (schedule), 

76A m^m^^'^t!^^^^ (latency L1, L2, 2;)o 76A 

&<]B!rf^ijijS, u^mhkiitm^ 1 wte m^Mmmf^^ rde 
K^Sai2 4^;^Sio 
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U m =^ ^51/545; 



^-'^:^'^^m^^i^mtrmm^m^7t so crd, wt, 
rde,wte) ±^Mmm^r~Ai^Hrm^^^^7t 80 mmwmm, 

m 76B mm"?^. m'^Hmi)tit^7t us ^^Mm,^mmm^}¥m 
^^m^BtmiMm, u^ja^m^ i mftn^ wte mi^i^rm^a^ 
:^#.7u 80 mmmwAi^t^rmm^^^Tt so m^^i 2 

^mMi^w^mmmm^mm:, ■Bxi^^e.^fe^tT (in-iine) r 

mmo ^^i^T^, nm±, mj^'Sf^mmmmmA--^ nop m^, w 
^ffl/^i^ffi^TO;^ 100 Bt, ^mmmmp.&^-^'j^^mm^^ 

m 77 M^^tffa^-^Tii no m^.^m^v]^^7t m mftfd 

m^j^m^tM^Tt 111 ^Siifa;^ 101 

U^^i^M^.^^^ Cmta, "#pragma_save_fxpmode flinc") Bt, 

^j^M^mm^Tt 111 7^^-4-*fi^T^f^t^5i€{^#fnigip]^ii:ti 

1 6tiPSR3i 6<}>liz:FXP<, 

(FIX16_1, FIX32_1) ^M^n_2 %^ (FIX16_2, FIX32_2) 
m^MvLW^^ (!5d:S^l) ^^WPSRSl 6<]->(i (FXP) tj}Wk, 
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U m =^ ^52/5451 



—^mW\^^^~^WiW^^ ("#pragma _save_ficpmode"l||S[^ ) 

m 77A M^T-^^WIi#^i^Stllli^0tl^iJ^o 77A 
77B ^;r^c 

M.i^n^mn^^m-^j^mm'^tm nc ^n^p, 

n^'^Wi flK f2K £22 f23, fll:_l ^^i^ffi^it f21:_2 

mmm:_2M^TMmmmf22:_2Mm; mmniijiMmmm 
mm f23:_2 mmm, ^'rwu^M^m^^m^m-&i}mm^ m, 

n±mm, mm^^:^^mm^m^mj¥ loo, mii^is^^^ 

JJC^# 102> \HS.mm^XXi^ 103 ^Pmi^Wt^4^^^-^#-7^ 122 
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U m =^ ^53/5451 



mf'^\>x-&\^mK nop m^mmwf 
m^, ^■^■^mm^, '^^^mM^ 16 f^-m. 32 ^, ^hw^^M. 

^TjES7it-te.^pTuji^^Wc i^i^isiji, $ps 78A m^, ms, 

100) *l^i*immp^JJC::Sc# 102 io3; Sil^^W^ffltliSi^ 
^-^iPiyT^i!^^ 102 ^p 103 -m^i^m.^'^M^ 

(it^P Visual C++(R))^i$5l^ J.±m^^f ^;f^#&^m^i§ S fM/¥ as-is 
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U m =^ m54/54M 



mw^^Mnwmp^^mm^w^±±^ 102 103) m 

'rm±m^XXi^ 102 103 ^^^n^^^mW^m. (mtegral-type) 
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* (C) Copyright 2002 Matsushita Electric Industrial Co., Ltd. 

* fixamrap. h 

* Version: 

* Release: 

* Date: 2002/6/14 vO. 9. 1-convertible 
* 

/* Avoid overloading */ 
#ifndef _FIXAMMP_ 
#def ine _FIXAIIIIIIP_ 

/* Fix-Lib. Class definition */ 
class FIX16_1 
class FIX32 1 
class FIX16~2 
class FIX32I2 

#if def ined(_AMIIIPCC_J 
#pragma jsack struct 
#endif //_AMMPCO_ 

Member of FlX16_i 
// val : Actual value in 16 bits 

class'^FIXie^tf'''''^^^^^ 

short val ; 
pub lie: 

// constructor 

FIX16_1() () 

F1X16J (int a): 

FIXI6J (float a); 

FIX16J (double a); 

FIX16J(FIX16J& a) 

val = a. val ; 

1 

FIX16_1 (volatile FIX16_1& a) 
va I = a. va I ; 

) 

FIX16J (const FIX16J4 a) 
^ val = a. val ; 

// Operator 

volatile FIX16JA operators (F I XI 6_1 a) volatile 

va I = a. va I ; 
return *this: 

J 

FIX16_U operators (F I XI 6_1 a) 
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val = a. val : 
return *this; 

} 

friend FIXt6J operator* (F I XI 5_1 a); 
friend FIX16J operator- (F I XI 6J a): 

friend FIX16J operator+(FIX16_1 a. FIX16J b) : 
friend FIX16_1 operator- (F I XI 6_1 a. FIX16_1 b) ; 



friend F1X16J 
friend F I XI 61 



friend 
friend 
f r i end 



F1X16J 
F I XI 6 J 
F I XI 61 



friend FIXt6_t 
friend FiXlSJ 



operator* (Fl XI 6_1 a. 

operator* (int a. 

operator* (F I XI 6_1 a. 

operator* (float a, 

operator* (F I XI 6_1 a. 

operator* (double a, 

operator* (F I XI 6_1 a. 



b) 
b) 
b) 



FIX16J 
FIXIGJ 
int 
FIX16J b): 
float b): 
FIXiej b): 
double b): 



friend FIX16_1 operator/ (F I XI 6_1 a. FIX16J b) : 

friend F 1X1 5J operator/ (F I XI 6_1 a. int b) : 

friend FIX16_1 operator/ (FIXIGJ a. float b) : 

friend FIXIGJ operator/ (FIXIGJ a. double b) : 

friend FIXIGJ operator« (FIXIGJ a. int b) : 
friend FIXIGJ operator» (FIXIGJ a, intb): 

friend bool operator< (FIXIGJ a, FIX16J b) ; 

friend bool operatorXFIXlGJ a. FIXIGJ b) ; 

friend bool operator <= (FIXIGJ a, FIXIGJ b) : 

friend bool operator>= (FIXIGJ a, FIXIGJ b) ; 

friend bool operator= (FIXIGJ a. FIXIGJ b) : 

friend bool operator != (FIXIGJ a. FIXIGJ b) : 

volatile FIX16J& operator«=(int b) volatile: 
FIX16J& operator«=(int b) : 

volatile FIX16J& operator»=(int b) volatile: 
FIX16J& operator»=(int b) : 

volati le FIX16J& operator*=(FIX16J b) volatile: 
FIX16J& operator*=(FIX16J b) : 

b) volatile: 

b): 

b) volati le; 
b): 

b) volatile: 



volatile FIX16J& operator*=(int 
FIX1GJ& operator*=(int 

volatile FIX1GJ& operator*= (float 
FIX1GJ& operator*= (float 

volatile FIX16J& operator*= (double 
FIX16J& operator*: (double 



b) 



volatile FIX16 
FIXIGl 

volatile FIX1G 
FIX16. 

volatile FIX16 
FIXIG" 

volati le FIXIG' 

Fixie: 

volati le FIX16 
FIXIG 

volati le FIXIG 
FIX16 



1& operator/= 
1& operator/= 
1& operator/= 
1& operator/= 
1& operator/= 
1& operator/= 

15 operator/= 
operator/= 
operator+= 
operator+= 

16 operator-= 
1& operator-: 



1& 
1& 
1& 



(FIXIGJ b) volatile: 
(FIXIGJ b): 
(int b) volati le: 
(int b): 
(float b) volatile: 
(float b): 
(double b) volatile; 
(doub I e b) : 
(FIXIGJ b) volatile; 
(FIXIGJ b); 
(FIXIGJ b) volatile: 
(FIXIGJ b): 
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short valueO {return val;l 
// Other functions 



fr 
fr 
fr 
fr 
fr 

fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 

fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 
fr 



end FIX16_1 _fix1 61 (short a): 
end short _bptn(F{X16_l a) ; 
end FIX16_1 _f ix161 (FIX32_1 a): 
end float _f loat(FIX16_1 a) ; 
end double _double(FIX16_1 a): 



end FIX16J 
end FIX16J 
end FIX16_1 
end FIX16_1 
end FIX16_1 
end int 
end int 
end int 
end Int 
end FIX16 1 



_abs(FIX16J a): 
_max(FIX16J a, F I XI 6 J b) : 
_min(FIX16J a. FIX16_1 b) ; 
_adds(FIX16_l a. FIX16J b) ; 
_subs(FIX16J a. FIXISJ b) ; 
_bcnt1 (FIX16J a): 
_bseq(FIX16_1 a): 
_bseqO(FIX16J a): 
_bseql(FIX16J a): 
_round(FIX32J a): 
end lot _extr (FIXISJ a. unsigned int b, unsigned int c) ; 
end unsigned int _extru(FIX16_l a. unsigned int b. unsigned int c) ; 



_niulr(FlX16J Sc. FIX16J a. F1X16 
_niulr (long &inh. long&nl. FIXISJ &c, 
long&nl, 
long&nl, 
long&mi. 
iong&nl. 



end void 

end vo i d _ 

end void jnul (long~&nih. 

end void _inul(long Smh, 

end void _niul(long &rah. 

end void _mul(long Smh, 

end void _roac(long imh, 

end void jnacdong &nh, 

end void _mac(long &inh. long Km I 

end void _mac(long Amh. 

end vo i d _macr ( I ong &iih, 

end void _msu(long Smh, 

end void _msu(long &mh, 

end void jnsuCiong &inh, 

erul void _msu(long &inh, 

end void jnsur (I ong Snrfi, 

end FIX16J _div(FIX16J a.FIX16 1 b) ; 

end FiXiej _div(FIX16J a. int b) : 

end FIXiej _div(FIX16 1 a. float b) : 

end FIXISJ _div(FIX16 1 a. double b) : 



FIXISJ &c 
F 1X32 J &c, 
F 1X32 J &c, 
„ . FIX32J &c. 
ong &inl. FiXIS 1 &c. 
ong &ml. FIX32ll &c. 

F 1X32 J &c. 

ong iml. FIX32_1 &c, 
ong&ml. FIXISJ Ac. 
FIXISJ &c. 
F 1X32 J &c. 

F 1X32 J &c. 

Iong&nl. FIX32 1 &c. 
ongiml. FIXISll &c. 



Iong&nl, 
Iong&nl. 
Iong&nl, 



.1 b): 
FIXISJ a. 
F I XI 6 J a, 
FIXISJ a. 
FIXISJ a. 
FIX32_1 a. 
FIXISJ a. 
FIXISJ a. 
FIX32 1 a, 
FIXISZl a. 
FIXISJ a. 
FIXISJ a. 
FIXISJ a. 
F 1X32 J a. 
FIXIS 1 a, 
FIXISJ a. 



FIXISJ b) 
FIXISJ b) 
FIXIS.I b) 
F 1X32 J b) 
FIXISJ b) 
FIXISJ b) 
FIXISJ b) 
FIXISJ b) 
F 1X32 J b) 
FIXISJ b) 
FIXISJ b) 
FIXISJ b) 
FIXISJ b) 
FIX32_1 b) 
FIXISJ b) 



1: 

// member of F 1X32 J 

// va I : Actua I va I ue in 32 bits 

Class FIX32_1 { 

long val ; 
publ ic: 

// constructor 

F 1X32 J 0 {}; 

FIX32J(int a): 
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FIX32J (float a) ; 
F I X32_l (double a); 
FIX32J(FIX16J a); 
FIX32 1 (FIX32_I& a) 
( 

va I = a. va I ; 

1 

FIX32 1 (volatile FIX32J& a) 
{ 

val = a. val ; 

} 

F 1X32 1 (const FIX32_1& a) 
I 

val = a. val ; 

} 

// Operator 

volatile FIX32 1& operators (F I X32_1 a) volatile 
{ 

val = a. val ; 
return *this; 

FIX32_1& operator=(FIX32J a) 

val = a. val ; 
return *this: 

friend FIX32 1 operator+(FIX32_l a): 
friend F 1X32 J operator- (F I X32_1 a): 

friend FIX32_1 op€rator+(FIX32J a. FIX32J b) : 
friend FIX32J operator- (F I X32J a. FIX32_1 b) ; 



friend FIX32_1 
friend FIX32_1 
friend FIX32_1 
friend FIX32J 
friend FIX32_1 
friend FIX32_1 
friend FIX32J 



operator*(FIX32_1 a, FIX32_1 b); 



operator* (int 

operator* (F I X32_1 a 

operator* (float a. 

operator* (F I X32_1 a. 

operator* (doub I e a, 

operator* (F I X32_l a. 



a. FIX32J b): 



int 
F 1X32 J b) 
float b) 
F 1X32 J b) 
double b) 



b): 



friend FIX32_1 operator/ (F I X32J a, FIX32_1 b) : 

friend FIX32_1 operator/ (FIX32J a. int b) : 

friend FIX32 1 operator/ (F1X32J a. float b) : 

friend FIX32_1 operator/ (F I X32J a. double b); 

friend FIX32_1 operator«(FIX32_1 a. int b) ; 
friend FIX32_1 operator»(FIX32_l a. int b) ; 

friend boo I operator<(FIX32J a. FIX32J b) : 

friend boo I operator>(FIX32J a. FIX32J b) ; 

friend bool operator<=(FIX32_i a. FIX32_1 b) 

friend boo! operator>=(FIX32_1 a. FIX32J b) 

friend bool operator=(FJX32_l a. FIX3Z.1 b) 

friend bool operator !=(F I X32J a. FIX32J b) 

volatile FIX32_1& operator«=(int b) volatile: 

FIX32J& operator«=(int b) ; 
volatile FIX32J& operator»= ( i nt b) volatile: 
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volatile FIX32 

F1X32" 
volatile FIX32" 

FIX32' 
volati le FIX32' 

FIX32" 
volatile FIX32 

FIX32" 



.1& operator*=(FIX32_1 
.14 operator*=(FIX32_l 
.IS operator*=([nt 
.14 operator*=(int 
.!& operator*= (float 
.1& operator=*= (float 
.1& operator>i<= (double 
.1& operatoric (double 



b) volati le; 
b): 

b) volati le: 
b): 

b) volatile; 

b): 

b) volati le; 
b): 

b) volatile: 
b): 

b) volatile: 
b); 

b) volatile: 

b); 

b) volatile: 
b); 



volatile FIX32_1& operator/=(FIX32J 

FIX32J& operator/=(FIX32_1 
volatile FIX32J& operator/=(int 

F I X32_1 & oper ator/= ( i nt 
volatile FIX32J& oper8tor/= (float 

FIX32_1& operator/= (float 
volatile FIX32_1S operator/= (double 

FIX32J4 operator/= (double 

volatile FIX32_18. operator+=(FIX32J b) volatile; 

FIX32_t& operator+=(FIX32J b) ; 

volatile FIX32J& Dperator-=(FIX32J b) volatile; 

F I X32_1 & operator-= (F I X32_l b) : 

long valueO {return val;) 

// Other functions 
friend FIX32_1 _f 1x321 (long a): 
f r i end I ong _bptn (F I X32_1 a) ; 
f r i end f I oat _f I oat (F I X32_1 a) ; 
friend double .double (FIX32 1 a): 



b) 
b) 



b) 
b) 



friend F I X32_1 _abs(FIX32_1 a) ; 

friend FIX32_1 _max(FIX32_1 a, FIX32 1 

friend FIX32_1 _min(FIX32_1 a. FIX32~1 

friend FIX32_1 _adds(FiX32_1 a. FIX32 1 

friend FIX32_1 _subs(FIX32_1 a. FIX32~1 

friend int _bcnt1 (FIX32_1 a); 

friend int _bseq(FIX32J a); 

friend int _bseqO(FIX32 1 a): 

friend int _bseql (FIX32"l a): 

f r i end FIX16_1 .round (FIX32J a) ; 

friend int _extr (FIX32J a. unsigned int b. unsigned into): 
frjend unsigned int _extru(FIX32J a. unsigned int b. unsigned int c); 

friend void jnul (long Aiuh. long&ml, FIX32J &c. FIX32 1 a. FJX32 1 b) 

friend void jnul (long «mh. long&ml. F1X32J Sc. FIX16~1 a. FIX16~1 b) 

frjend void jnul (long Smb. long&nl, FIX32_1 &o. FIX16"l a. FIX32~1 b) 

fr«end void jnul (long ftuh. long&mi, FIX32J &c. FIX32~1 a. FIX16~I b) 



friend void 
friend void 
friend void 
friend void 

fr lend void 
friend void 
friend void 



_niac(long &mh. long&ml, FIX32_1 Sc. FIX16 1 a. FIX16 1 b) 

_mac ong&mh. long&ml. FIX32_1 &c. F 1X32 J a. FIX32~1 b) 

jnacOong &nih. long«nil, FIX32_1 &c, FIX32_1 a. FIX16~1 b) 

_raac(long &nih, long&ml. FIX32_1 &c, FIX16J a, FIX32ll b} 

_rasu(long &mh, long&ml. FIX32_1 &c. F 1X32 J a, FIX32 1 b) 

_rasu( ong &mh. long&ml. FIX32_1 &c. FIX16 I a. FIX16~I b) ; 

_msu(long &mh. long&ml. FIX32_1 &c. FIX32ll a. FiX16~1 b) ; 
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friend void 
friend FiX32J 
friend FIX32_1 
friend FIX32J 
friend FIX32_1 



_msu(long Smh. long&ml. FIX32_1 &c. F I XI 6 J a. FIX32J b); 
_div(FIX32_1 a,FIX32_1 b) : 
_div(FiX32_1 a. int b) : 
_div(FIX32J a. float b) : 
div(FIX32J a. double b) ; 



}; 



/////////i/n//UNn///////i//i//i/ii/i/N/i//i/u/i/////i/u/n///i/ 

// Member of FIX16_2 

// vat : Actual value in 16 bits 

9///////////////////////////////////////////////////////////////////// 
class FIX16_2( 

sliort val : 
pub! ic: 

// constructor 

FIX16_2 0 (1 

FIX16_2(int a); 

FIX16_2 (float a); 

FIX16_2(double a) ; 

FIX16_2(FIX16_2& a) 

va I = a. va I : 

FIX16 2 (volatile FIX16_2& a) 

I 

va I = a. va I : 

FIX16 2 (const FIX16_2& a) 

{ ■ 

va I = a. va I : 

} 

// Operator 

volatile FIX16_2& operator=(FIX16_2 a) volatile 

va I = a. va I : 
return *this: 

FIX16_2& operator=(FIX16_2 a) 

va I = a. va I : 
return ♦this; 

friend FIX16_2 operator* (F I XI 6_2 a): 
friend FIX16_2 operator- (F I XI 6_2 a): 

friend FIX16_2 operator+(FIX16_2 a. FIX16_2 b) 
friend FIX16_2 operator-(FIX16_2 a. .FIX16_2 h) 

friend FIX16_2 operator* (F I XI 6_2 a, FIX16_2 b) 

friend FIX16_2 operator* (int a. FIX16_2 b) 

friend F1X16_2 operator* (F I XI 6_2 a. int b) 

friend FIX16_2 operator*(f loat a. FIX16_2 b) 

friend FIX16 2 operator* (F I XI 6_2 a. float b) 

friend FIX16I2 operator* (double a. FIX16_2 b) 

friend FIX16_2 operator* (F I XI 6_2 a. double b) 
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friend F1X16_2 operator/ (F I XI 6_2 a. FIX16_2 b) : 

friend FIX16_2 operator/ (FIX16_2 a, int b) ; 

friend F 1X1 6_2 operator /(F 1X1 6_2 a. float b) : 

friend FIX16_2 operator/ (F I XI 6_2 a. .double b) ; 

friend FIX16_2 operator« (F1X16_2 a. int b) ; 
friend FIX16_2 operator»(FIX16_2 a. int b); 

friend bool operator<(FIX16_2 a, FIX16_2 b) ; 

friend bool operator>(FIX16_2 a, FIX16_2 b) : 

friend bool operator<=(FIX16_2 a. FIX16_2 b) ; 

friend bool operator>=(FIX16_2 a. FIX16_2 b) ; 

friend bool operator=(FIX16_2 a. FIXt6_2 b) ; 

friend bool operator !=(FIX16_2 a, FIX16_2 b) : 

volatile FIX16_2& operator«=(int b) volatile; 

FIX16_2& operator«=(int b) ; 
volatile FIX16_2& operator»=(int b) volatile; 

FIX16_2& operator»=(int b) : 

volatile FIX16 2& operator*=(FIX16_2 b) volatile: 
FIX16I2& operator*=(FIX16_2 b) : 

■ b) volatile; 

b); 

b) volatile: 

b); 

b) volatile: 

b); 



volatile FIX16_2& operator*=(int 
FIX16_2& operator*=(int 
volatile FIX16_2& operator*= (float 
FIX16_2& operator*= (float 
volatile FIX16_2& operator *= (double 
F I XI 6_2& operator*= (doub I e 

volatile FIX16_2& operator/=(FIX16_2 b) volatile: 
FIX16_2& operator/=(FIX16_2 b) 



volati le: 
volati le: 
volati te: 



vo 1 at i I e F I XI 6_2& operator /= ( i nt b) 

FIX16_2& operator/=(int b) 

vo I at i I e F I XI 6_2& operator /= (f I oat b) 

FIX16_2i operator/= (float b) 

volatile FIX16_24 operator/= (double b) 

FIX16_2& operator/= (double b) 

volatile FIX16_2& operatQr+=(FIX16_2 b) volatile: 
FIX16_2& operator+=(FIX16_2 b) : 

volatile FIX16 2& operator-=(FIX16_2 b) volatile: 
FIX16I2& operator-=(FIX16_2 b) : 

short valueO (return val:} 

// Other functions 
friend FIX! 6_2 _f ix162(short a) ; 
f r i end short bptn (F 1 XI 6_2 a) ; 
friend FIX16_2 _f ixl62(FIX32_2 a): 
friend float f loat (FIX16_2 a) ; 
friend double _double(FIX16_2 a); 



friend FIX16_2 
friend FIX16_2 
friend FIX16_2 
friend FIX16_2 
friend FIX16_2 



_abs(FlX16_2 a): 
_inax(FIX16_2 a. FIX16_2 b) : 
_min(FIX16_2 a. FIX16^2 b) : 
_adds(FIX16_2 a. FIX16_2 b) : 
_subs(FIX16_2 a. nX16_2 b) : 
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friend Int 
friend int 
friend int 
friend int 
friend FIX16 



_bcnt1(FIX16_2 a): 
_bseq(FIX16_2 a) : 
_bseqO(FIX16_2 a): 
_bseq1 (FIX16_2 a): 
round{FIX32_2 a); 



friend int _extr (FIX16_2 a. unsigned int b. unsigned int c) : 

friend unsigned int _extru(FIX16_2 a, unsigned int b. unsigned int c) ; 



f r i end 
friend 
friend 
f r lend 
friend 
friend 
f r i end 
f r i end 
friend 
f r i end 
f r i end 
friend 
f r i end 
f r i end 
friend 
f r i end 



void 

void 

void 

void 

void 

void 

void 

void 

void 

void 

void 

void 

FIX16_2 

FIX16_2 

FIX16_2 

FIX16_2 



_niul (long &inh, 
jnul (long &nih. 
_imj I ( I ong jmh. 
_niu I ( I ong iah, 
_maG(long &mh, 
_inac(long &inli, 
_inac(long &nih. 
_inac(long &inh, 
_msu(long &nih. 
_msu(long &iiih, 
_msu(long Smh, 
jnsudong &iiih, 
_div(FIX16_2 a. 
_div(FIX16_2 a. 
_div(FIX16_2 a. 
_div(FIX16_2 a. 



I ong&m I . 
iong&ml, 
long&ml. 
Iong&ml, 
long &inl, 
long &flil. 
long &ml, 
long &ml. 
Iong&ml, 
long&ml, 
long&ml. 
long&ml, 
FIX16_2 
int b); 
float b) ; 
double b) 



FIX16 
FIX32 
FiX32_ 
FIX32_ 
FIX16 
FIX32 
FIX32. 
FIX32 
FIX16 
FIX32. 
FIX32_ 
FIX32_ 
b); 



2 &c. 

2 &c, 

2 &c, 

2 &c. 

2 &G, 

2 &c. 
"2 Sc. 

2 &c. 
2 &c, 
'2 &c, 
Z Sc. 
2 &c. 



FIX16_2 a, 
FIX16_2 a. 
FIX16_2 a. 
FIX32_2 
FIX16_2 
FIX16_2 
FIX32_2 
FIX16_2 
FIX16_2 
FIX16_2 
FIX32_2 a 
FIX16_2 a 



FIX16_2 b) 
FIX16_2 b) 
F1X32_2 b) 
FIX16_2 b) 
FIX16_2 b) 
FIX16_2 b) 
FIX16_2 b) 
FIX32_2 b) 
FIX16_2 b) 
F1X16_2 b) 
FIX16_2 b) 
FIX32_2 W 



////////////////////////////////////////////////////////////////////// 

11 Member of FIX32_2 

// val : Actual value in 32 bits 

'/iiniiiii/n/i//i//i/i//i////nniiiinimiiiinin/imin//i//i/ii 

class FIX32_2{ 

long val : 
pubt ic: 

// constructor 

FIX32_2() U 

FIX32_2(int a): 

FIX32_2(f loat a) ; 

FIX32 2(double a) : 

FIX32_2(FIX16_2 a): 

FIX32_2(FIX32_2& a) 

val = a. val; 

FIX32 2(volatile FIX32_2& a) 
( 

val = a. val ; 

FlX32_2(const FIX32_2& a) 
I 

va I = a. va I : 

1 

// Operator 

volatile FIX32_2& operator=(FIX32_2 a) volatile 
I 
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va I = a. va I : 
return *this; 



FIX32_2& operator=(FIX32_2 a) 

val = a. val: 
return ♦this; 

} 

friend FIX32_2 operator+(FIX32_2 a); 
friend FIX32_2 operator- (F I X32_2 a): 

friend FIX32_2 operator* (F I X32_2 a. FIX32_2 b) 
friend FIX32_2 operator- (F I X32_2 a. FIX32_2 b) 

friend FIX32_2 operator* (F I X32_2 a. FIX32_2 b) 

friend FIX32_2 operator* (int a. FIX32_2 b) 

friend FIX32_2 operator* (F1X32_2 a. int b) 

friend FIX32_2 operator* (float a. FIX32_2 b) 

friend FIX32_2 operator* (F I X32_2 a, float b) 

friend FIX32_2 operator* (double a. FIX32_2 b) 

friend FIX32_2 operator* (F I X32_2 a. double b) 

friend FIX32_2 operator/ (F I X32_2 a, F1X32_2 b) 

friend FIX32_2 operator/ (F I X32_2 a, int b) 

friend FIX32_2 operator/ (F I X32_2 a, float b) 

friend FIX32_2 operator/ (F1X32_2 a. double b) 

friend FIX32_2 operator«(FIX32_2 a. int b): 
friend FIX32_2 operator»(FIX32_2 a. int b) : 

friend boo I operator<(FIX32_2 a. FIX32_2 b) : 

friend boo I operator>(FIX32_2 a. FIX32_2 b) : 

friend boo I operator<=(FIX32_2 a. FIX32_2 b) : 

friend boo I operator>=(FIX32_2 a. FIX32_2 b) ; 

friend boo! operator=(FIX32_2 a. FIX32_2 b): 

friend boo I operator !=(FIX32_2 a. FIX32_2 b) : 

volatile FIX32_2& operator«=(int b) volatile: 

FIX32_2& operator«=(int b) ; 
volatile FIX32_24 operator»=(int b) volatile: 

FIX32_2i operator»=(int b) : 

volatile FIX32_2& operator*=(FIX32_2 b) volatile; 

FIX32_24 operator*=(FIX32_2 b) ; 
volati le FIX32_2& operator*=(int b) volatile: 

F i X32_2& oper ator*= ( i nt b) : 
vo I at i I e F I X32_2& oper ator*= (f I oat b) vo I at 11 e : 

F I X32_24 oper ator*= (f I oat b) : 
vo I at I i e F I X32_2& operator*= (doub I e b) vo I at 1 1 e : 

F I X32_2& oper ator *= (doub i e b) ; 

vo I at i I e F I X32_24 operator/= (F I X32_2 b) vo I at i I e ; 

F I X32_2& oper ator/= (F I X32_2 b) ; 
vo I at i I e F I X32_2& operator/= ( i nt b) vo I at i I e ; 

F!X32_24 operator/=(int b) ; 
volati le FIX32_24 operator/=(f loat b) volatile: 

F I X32_24 operator/= (f I oat b) : 
volatile FIX32_2& operator /=(doub I e b) volatile: 

F I X32_24 oper ator /= (doub I e b) : 
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volatile FIX32_2& operator+=(FIX32_2 b) volatile; 

F[X32_2& operator+=(FIX32_2 b) : 
volatile F1X32_2& operator-=(FIX32_2 b) volatile; 

FIX32_2& operator-=(FIX32_2 b) ; 

long valueO {return val;} 

// Other functions 
f r i end F I X32_2 _f i x322 ( 1 ong a) : 
friend long _bptn(FIX32_2 a); 
friend float _f loat(FIX32_2 a); 
friend double _doubie(FIX32 2 a) ; 



friend 
f r i end 
f r i end 
f r i end 
friend 
f r 1 end 
f r i end 
f r i end 
f r i end 
friend 



FIX32_2 

FIX32_2 

FIX32_2 

FIX32_2 

FIX32_2 

int 

int 

int 

int 

FIX16_2 



friend int 
friend unsigned 
friend void 
friend void 
friend void 
friend void 



_abs(FIX32_2 a): 
_max(FIX32_2 a. F1X32_2 b) : 
_min(FIX32_2 a. F1X32_2 b) ; 
_adds(FIX32_2 a. FIX32_2 b) ; 
_subs(FIX32_2 a. FIX32_2 b) : 
_bcnt1(FIX32_2 a): 
_bseq(FIX32_2 a) : 
_bseqO(FIX32_2 a): 
_bseq1(FIX32_2 a); 
_round(FIX32_2 a): 

_extr (FIX32_2 a, unsigned int b, unsigned int c) ; 
int _extru(FIX32_2 a, unsigned int b, unsigned int c) : 
.muKlong Srah. long&nl. FIX32_2 &c. 
jnul (long &nih. tong&ml. FIX32_2 &c. 
jnuKlong &inh. longSml. Fmijl tc, 
jnul (long Ml. longSml. FIX32_2 &c, 



FIX32_2 a. FIX32_2 b) 

FIX16^ a. FIX16_2 h) 

FIX16_2 a. FIX32_2 b) 

FIX32_2 a. FIX16 2 b) 



friend void _inac(long &nh. 

f r i end vo i d _iiiac ( I ong &nh. 

friend void _inac(long gmh, 

friend void _inac(long Smii. 

f r i end void _insu ( I ong Smb. 

friend void _insu(long &nh, 

friend void .tnsuOong &nh. 

friend void _msu(long &nh. 

friend FIX32_2 _dlv(FIX32_2 a. 

friend FIX32_2 _dlv(FIX32_2 a. 

friend FIX32_2 _div(FIX32_2 a, 

f r i end F I X32_2 _d I v (F I X32_2 a. 



long &nl. 
long &ni, 
long &nl. 
long &nl, 
long&ini, 
long&nl. 
long&ml. 
long&ml. 
FIX32_2 b): 
int b) : 
float b) ; 
double b) 



FIX32_2 Sc. 
FIX32_2 Sc. 
F 1X32 2 Sc. 
FIX32_2 Sc. 
FIX32_2 &c. 
FIX32_2 &c. 
FIX32_2 Sc. 
FIX32_2 &c. 



FIX16_2 a. 
F)X32_2 a. 
FIX32_2 a. 
FIX16_2 a. 
FIX32_2 a. 
FIX16_2 a. 
FIX32_2 a. 
FIX16_2 a. 



FiX16_2 b) 



FIX32_2 
FIX16_2 
FIX32_2 
FIX32_2 
FIX16_2 
FIX16_2 
FIX32 2 



b) 
b) 
b) 
b) 
b) 
b) 
b) 



#if d6finedL_AlllWPCC_J 
#pragma Dack_8truct_def au I t 
#endif /7_AMHPCC_ 

// other functions 
#if defined(_AHMPCC_) 

#pragina _enable_asm_beg:n 

static inline FIX16_1 _f 1x161 (FIX32_1 a) 

FiX16_1 result; 
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asni(vrO = a) [ 
asr vrl, vrO, 16; 
} (result = vrl) ; 

return result; 

1 

static inline FIX16^2 ix162(FIX32_2 a) 
{ 

FIX16^2 result; 

asm (vrO = a) { 
asr vrl, vrO, 16: 
} (result = vrl) ; 

return result; 

} 

static inline FIX16 1 f 1x161 (short a) 

FIX16J result; 

asm(vrO = a) { 
mov vrl, vrO; 
} (result = vrl) ; 

return result: 

1 

static inline FIX16 2 fix162(short a) 
{ 

FIX16_2 result; 

asin(vrO = a) [ 
mov vrl, vrO; 
1 (result = vrl) ; 

return result: 

} 

static inline FiX32J _fix321(long a) 

F 1X32 J result; 

asm(vrO = a) { 
mov vrl. vrO; 
} (result = vrl) ; 

return result: 



static inline FIX32_2 .fix322(long a) 
F 1X32.2 result: 



asm (vrO = a) { 
mov vrl, vrO; 
} (result = vrl) : 
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return result; 

) 

static inline short _bptn(FIX16„1 a) 
{ 

short result; 

asin(vrO = a) I 
mov vrl, vrO: 
} (result = vrl) : 

return result; 



static inline short _bptn(FIX16_2 a) 
{ 

short result: 

asmCvrO = a) { 
mov vrl, vrO; 
} (result = vrl) ; 

return result; 



static inline long _bptn(FIX32J a) 

long result; 

asin(vrO = a) ( 
mov vrl, vrO: 
1 (result = vrl) ; 



1 



return result: 



static inline long _bptn(FIX32_2 a) 

long result; 

asm(vrO = a) ( 
mov vrl, vrO; 
1 (result = vrl) : 

return result; 



static inline FIX16 1 _abs(FIX16J a) 
I 

FIX16J result; 

asra(vrO = a) { 
absvh vrl, vrO: 
} (result = vrl) ; 



} 



return result; 
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Static inline F 1X32 J ^abs(FIX32J a) 

F 1X32 J result; 

asm (vrO = a) { 
absvw vrl, vrO; 
1 (result = vrl) ; 



1 



return result; 



static inline FIX16_2 _abs(FIX16^2 a) 

FIX16_2 result; 

asm(vrO = a) [ 
absvh vrl. vrO; 
} (result = vrl) ; 



} 



return result; 



static inline F 1X32.2 ^abs(F 1X32^2 a) 

F 1X32.2 result: 

asni(vrO = a) { 
absvw vrl. vrO; 
} (result = vrl) ; 



1 



return result; 



static inline FIX16_1 _max(FIX16J a. FIX16J b) 

FIX16J result; 

asm(vrO = a. vrl = b) { 
max vr2. vrO. vrl ; 
} (result = vr2) ; 



1 



return result; 



static inline FIX32J .rnax(FIX32J a. FIX32J b) 

FIX32_1 result; 

asm(vrO = a, vrl = b) ( 
max vr2. vrO, vrl ; 
} (result = vr2) ; 



1 



return result; 



static inline FIX16_2 „raax(FIX16_2 a. FIX16_2 b) 
FIX16.2 result; 
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asmCvrO = a, vrl = b) { 
max vr2. vrO, vrl ; 
} (result = vr2) : 

return result: 

) 

static inline F I X32_2 jnax(FIX32_2 a. FIX32_2 b) 

( 

FIX32_2 result: 

asm(vrO = a. vrl = b) ( 
max vr2. vrO, vrl: 
1 (result = vr2) : 



1 



return result: 



static inline FIX16_1 _min(FIX16J a. FIX16J b) 

[ 

FIX16J result: 

asm(vrO = a, vrl = b) { 
min vr2. vrO. vrt : 
1 (result = vr2) : 



) 



return result; 



static inline FIX32J _rain(FIX32J a. FIX32J b) 
{ 

FIX32_1 result: 

asin(vrO = a, vrl = b) { 
rain vr2. vrO, vrl : 
) (result = vr2) : 



1 



return result: 



static in! ine FIX16_2 _min(FIX16_2 a. FIXt6_2 b) 
{ 

FIX16_2 result: 

asin(vrO = a, vrl = b) { 
min vr2. vrO, vrl : 
J (result = vr2) : 

return result: 

} 

static inline FIX32_2 _min(FIX32_2 a. FIX32_2 b) 

' FIX32_2 result: 

asra(vrO - a, vrl = b) { 
min vr2, vrO. vrl: 
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} (result = vr2) : 
return result; 

} 

static inline FIX16J adds(FIX16 1 a. FIX16 1 b) 

{ 

F1X16J result: 

asmCvrO = a, vrl = b) [ 
adds vr2. vrO, vrl; 
} (result = vr2); 

return result: 



static inline FIX32J .adds (F 1X32 J a, FIX32J b) 

FIX32J result: 

asm(vrO = a, vrl = b) { 
adds vr2. vrO, vrl: 
J (result = vr2) : 

return result: 

1 

static inline FIX16.2 .adds(FIX16.2 a, FIX16.2 b) 

FIX16.2 result: 

asiii(vrO = a, vrl = b) { 
adds vr2. vrO, vrl: 
1 (result = vr2) : 

return result; 

1 

static inline FIX32.2 _adds(FIX32_2 a. FIX32_2 b) 

F 1X32.2 result; 

asm(vrO = a, vrl = b) { 
adds vr2. vrO. vrl: 
} (result = vr2) : 

return result; 



static inline FIX16J .subs(FIX16J a, FIX16J b) 
FIX16J result: 



asm(vrO = a, vrl = b) [ 
subs vr2, vrO. vrl; 
} (result = vr2) : 



return result; 
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Static inline FIX32J _subs(FIX32J a, FIX32_1 b) 
{ 

FIX32J result; 

asmCvrO = a, vrl = b) { 
subs vr2, vrO, vrl : 
} (result = vr2); 

return result: 

} 

static inline FiX16_2 _subs(FIX16_2 a. FIX16_2 b) 

FIX16_2 result; 

asm(vrO ^ a, vrl = b) { 
subs vr2. vrO. vrl ; 
1 (result = vr2); 

return result; 



static inline F 1X32^2 _subs (F I X32_2 a. FIX32_2 b) 

FIX32^2 result; 

asni(vrO = a, vrl = b) { 
subs vr2. vrO. vrl; 
I (result = vr2) ; 



} 



return result; 



static inline int _bcnt1 (FIXt6_l a) 

int result; 

asni(vrO = a) { 
bcnti vrl, vrO; 
1 (result = vrl) ; 



} 



return result; 



static inline int _bcnt1(FIX16_2 a) 

int result; 

asm(vrO = a) { 

bcntl vrl. vrO; 
1 (result = vrl) : 



} 



return result; 



static inline int .bcntl (F 1X32 J a) 

int result; 
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1 



asniCvrO = a) { 
bcnti vrl. vrO; 
) (result = vrl) ; 

return result: 



static inline int _bcnt1 (F 1X32.2 a) 
[ 

int result; 

asm(vrO = a) { 

bcnti vrl, vrO; 
) (result = vrl) ; 



} 



return result: 



static inline int _bseq(FIX16_l a) 

int result: 

asm(vrO = a) { 
bseq vrl, vrO: 
1 (result = vrl) : 



} 



return result: 



static inline int bseqO(FIX16_1 a) 
[ 

int result: 

asra(vrO = a) { 
bseqO vrl, vrO: 
} (result = vrl) : 



1 



return result: 



static inline int bseql (FIX16_1 a) 
{ 

int result; 

asin(vrO = a) { 
bseql vrl, vrO: 
} (result = vrl) : 



} 



return result: 



static inline int bseq(FIX32 1 a) 
( 

int result; 

asm(vrO = a) [ 
bseq vrl, vrO: 
] (result = vrl) : 
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return result; 



static inline int bseqO(FIX32J a) 
{ 

int result: 



} 



asm(vrO = a) { 
bseqO vrl, vrO; 
} (result = vrl) ; 

return result; 



static inline int _bseql (FIX32_1 a) 

int result; 

asm (vrO = a) { 
bseql vrl, vrO; 
} (result = vrt) ; 

return result; 



static inline int „bseq(FIX16_2 a) 
int result; 



asm (vrO = a) { 
bseq vrl. vrO: 
} (result = vrl) : 

return result; 



static inline int .bseqO(FIX16_2 a) 

int result; 

asm (vrO = a) { 
bseqO vrl, vrO; 
} (result = vrl) ; 

return result; 



Stat i c inline int _bseql (F I XI 6_2 a) 

int result; 

asm(vrO = a) { 
bseql vrl, vrO; 
} (result = vrl) ; 

return result; 

1 
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static inline int ^bseq (F I X32_2 a) 

int result: 

asm(vrO = a) { 
bseq vrl, vrO; 
} (result = vrl) ; 



} 



return result! 



static inline int _bseqO (F I X32_2 a) 

int result; 

asmCvrO = a) { 
bseqO vrl. vrO: 
1 (result = vrl) ; 



1 



return result; 



static inline int ^seql (FIX32_2 a) 

int result: 

asm(vrO = a) ( 
bseql vrl. vrO; 
} (result = vrl) : 



1 



return result: 



static inline FIX16J _round(FIX32J a) 
{ 

F1X16J result; 

asm(vrO = a) { 
rndvh vrl. vrO: 
1 (result = vrl) ; 



} 



return result: 



static inline FIX16 2 round(FIX32^2 a) 

FIX16.2 result; 

asm(vrO = a) 1 
rndvh vrl. vrO; 
} (result = vrl) : 

return result; 

} 

static inline void mulr(FIX16J &c. FIX16J a. FIX16J b) 
{ 

asm(\frO = a. vrl = b) I 
fmulhhr niO. vr2. vrO, vrl ; 
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) (c = vr2) ; 



static inline void ^mulrdong &mh. long&rol. FIX16J &c, FIX16J a. FIX16J b) 

asmCvrO = a, vrl = b) { 
fmulhhr mO, vr2, vrO, vrl ; 
} (mh = mhO. ml = mIO. c = vr2) ; 



static inline void ^muKlong Smh. long&nil, FIX16J &c. FIX16J a. FIX16J b) 

asm(vrO = a, vrl = b) { 

fmulhh mO, vr2, vrO, vrl ; 

} (roh = mhO, ml = mIO, c = vr2) ; 



static inline void .mul (long &mh. long&ml, FIX16.2 &c. F I XI 6.2 a. FIX16_2 b) 

asmCvrO - a, vrl = b) { 

fmulhh mO. vr2. vrO, vrl: 

} (mh = mhO, ml = mIO. c = vr2) : 



static inline void .mul (long &mh. longtet, FIX32J &c. FIX16J a. FIX16J b) 

asm(vrO - a, vrl - b) ( 

fmu Ihw mO, vr2. vrO. vrl ; 

} (mh = mhO, ml = mIO, c = vr2) ; 



static inline void _mul (long &mh. long&ni. FIX32.2 &c, FIX16.2 a. FIX16_2 b) 

asm(vrO = a, vrl = b) { 

fmu Ihw mO. vr2, vrO, vrl : 

} (rah = mhO, mi = mIO. c = vr2) ; 



static inline void .muKlong &mh, long&nl, FIX32J &c, FIX32J a, FIX32J b) 

asm(vrO = a, vrl = b) { 

fmu Ihw mO. vr2. vrO, vrl : 

1 (rah = mhO. ml = mlO, c = vr2) : 



static inline void ^mul (long Srah. longftnl. FIX32.2 &c, F 1X32.2 a. FIX32^2 b) 

asm(vrO = a, vrl = b) ( 

fmu 1 WW raO, vr2, vrO, vrl ; 

1 (mh = mhO. ml = mIO. c = vr2) ; 



static inline void .mul (long 4mh, long&nl, FIX32J 4c, FIX16J a, FIX32_1 b) 

asmCvrO = a. vrl = b) { 
fmulhww mO, vr2. vrl, vrO: 
) (mh = mhO. ml = mIO, c = vr2) ; 
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Static inline void ^mul (long &roh. long&nl. FIX32„2 &a Fl XI 6^2 a, F1X32^2 b) 

asni(vrO = a. vrl = b) { 
fmulhww mO. vr2. vrl, vrO; 
} (mh = mhO. ml = mIO. c = vr2) : 



static inline void .muKlong &nih, long&ml, FIX32J &c, F1X32J a, FIX16J b) 

asm(vrO = a. vrl = b) { 
fmulhww mO, vr2, vrO. vr1 ; 
1 (mh = mhO. ml = mIO. c = vr2) ; 



static inline void ^muKlong &mh. long&nl. FIX32,2 &c. FIX32.2 a. FIX16_2 b) 

asmCvrO = a, vrl = b) [ 
fmulhww mO. vr2, vrO, vrl ; 
) (mh = mhO, ml = mIO. c = vr2) ; 



static inline void .roacdong &mh. long &inl. FIX16J ic. FIX16J a. FIX16J b) 

asm(vrO = a. vrl = b, mhO = mh, mIO = ml) ( 

fmachh mO, vr2, vrO, vrl.mO; 

} (mh = mhO, ml = mIO. c = vr2) ; 



static inline void _mac(long taih, long &ml. FIX16^2 &c, FIX16_2 a, FIX16^2 b) 

asm(vrO = a, vrl = b. mhO = orfi. mIO = ml) { 

fmachh mO, vr2, vrO, vrl, mO: 

} (mh = mhO, ml = mIO, c = vr2) : 



static inline void ^macdong &rah, long &ml. FIX32J &c. FIX16_1 a. FIX16_1 b) 

asm(vrO = a, vrl = b, mhO = mh. mIO = ml) ( 

fmachw mO, vr2. vrO. vrl, mO; 

} (mh = mhO. ml = ralO, c = vr2) ; 



static inline void jnacdong &mh, long &ml, FIX32_2 &c, FIX16_2 a. FIX16_2 b) 

asm(vrO = a, vrl = b, mhO = mh. mlO = ml) { 

fmachw mO. vr2. vrO. vrl.mO; 

) (mh = mhO, ml = mIO, c = vr2) ; 



static inline void _mac(long &mh, long &nl, FIX32J &c. FIX32J a. FIX16J b) 

asm(vrO = a, vrl = b, mhO = mh, mIO = ml) { 

fmachww mO, vr2, vrO. vrl.mO; 

1 (mh = mhO. ml = mIO, c = vr2) ; 



static inline void _mac(long &mh, long &mL FIX32.2 &c, FIX32_2 a, FIX16^2 b) 
asm(vrO = a. vrl = b, mhO = mh. mIO = ml) { 
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fmachww mO. vr2, vrO. vrl,mO; 

1 (mh = mhO. ml = mIO, c = vr2) : 



static inline void ^macdong &mh, long Sral. FIX32J &c. FIX16_1 a. FIX32J b) 

asni(vrO = a, vrl = b, mhO = mh. mIO = ml) { 

fmachww mO, vr2, vrl, vrO, mO; 

} (mh = mhO. ml = mIO. c = vr2) ; 



static inline void ^macdong &nh. long &ml, F1X32.2 Sc. F1X16_2 a, FIX32_2 b) 

asmCvrO = a. vrl = b, mhO = mh, mlO = ml) { 

fmachww mO, vr2, vrl, vrO, mO: 

} (mh = mhO. ml = mIO, c = vr2) ; 



static inline void .mac(long 4mh, long &nl, FIX32J &c, FIX32J a. FIX32J b) 

asm(vrO = b. vrl = a, mhO = mh, mIO = ml) { 

fmacww mO. vr2. vrO. vrl.mO; 

} (mh = mhO. ml = ralO. c = vr2) : 



static inline void _mac(long &nh, long &ml, FIX32^2 Sc. FIX32_2 a, FIX32_2 b) 

asm(vrO = b. vrl = a. mhO = rah, mIO = ml) { 

fmacww mO. vr2, vrO. vrl. mO; 

1 (mh = fflhO. ml = mIO, c = vr2) ; 



static inl ine void _macr (long &mh. long 4ml. FIX16J &c. FIX16J a, FIX16J b) 

asm(vrO = a. vrl = b. mhO = mh, mIO = ml) { 

fmaohhr mO, vr2. vrO. vrl.mO; 

1 (mh = mhO. ml = mlO, c = vr2) ; 



static inline void _msu(long &mh, long Sml. FIX16J &c. FIX16_1 a. FIX16J b) 

asm(vrO = a. vrl = b. mhO = mh. mIO = ml) { 

fmsuhh mO, vr2. vrO. vrl. mO; 

} (mh = mhO, ml = mIO. c = vr2) ; 



static inline void _msu(long &rah, long &ml. FIX16_2 4c. F1X16_2 a. FIX16_2 b) 

asm(vrO = a, vrl = b, mhO = mh. mIO = ml) { 

fmsuhh mO. vr2. vrO, vrl , mO; 

} (mh = mhO, ml = mIO, c = vr2) : 



static inline void _msu(long 4rah, long 4inl, FIX32J 4c, FIX16_1 a, FIX16J b) 

asm(vrO = a. vrl = b, mhO = mh. mlO = ml) { 

fmsuhw mO. vr2, vrO, vrl.mO; 

} (mh = 1*0. ml = mW. c = vr2) : 



118 



03152256. 4 



m ^ m m ^53/7151 




60 



Static inline void .msudong &mh. long &ml, FIX32_2 &c. FIX16_2 a, FIX16_2 b) 

asm(vrO = a. vrl = b. mhO = mh. mIO = ml) { 

fmsuhw mO. vr2, vrO. vrl, mO; 

) (mh = mhO, ml = mlO. c = vr2) ; 



static inline void „msu(long &mh, long &ml, FIX32_1 &c. FIX32_1 a. FIX16J b) 

asmCvrO = a, vrl = b, mhO = mh, mlO = ml) ( 

fmsuhww mO. vr2, vrO, vrl.mO; 

1 (mh = mhO, ml = rolO. c = vr2) : 



static inline void ^msudong &inh, long &ml. FIX32,2 Sc. FIX32_2 a. FIX16^2 b) 

asm(vrO = a, vr1 = b, mhO = mh. mIO = ml) { 

fmsuhww mO. vr2. vrO, vrl. mO; 

1 (rah = mhO. ml = mlO, c = vr2) ; 



static inline void _msu(long &mh. long &ml. FIX32J 4c. FIX16J a. F1X32J b) 

I 

asm(vrO = a, vrl = b. mhO = mh. mIO = ml) [ 

fmsuhww mO, vr2. vrl. vrO, mO: 

} (mh = mhO. ml = mIO, c = vr2) ; 



static inline void ^rasuClong &mh. long &ml. FIX32^2 &c, FIX16.2 a. FIX32^2 b) 

asm(vrO = a, vrl = b. mhO = mh, mIO = mt) [ 

fmsuhww mO, vr2. vrl , vrO, raO; 

1 (mh = mhO. ml = ralO, c = vr2) ; 



static inline void .msudong &mh, long Sml. F1X32J &c. FIX32J a. FIX32J b) 

asra(vrO = b, vrl = a, mhO = mh, mIO = ml) { 

f msuww mO, vr 2. vrO. vr 1 , mO ; 

} (mh = mhO. ml = mIO. c = vr2) ; 



static inline void jnsudong &mh. long &ml. FIX32.2 &c. FIX32^2 a. FIX32„2 b) 

asm(vrO = b. vrl = a. mhO = mh, mIO = ml) { 

fmsuww mO, vr2, vrO, vrl.mO; 

} (rah = mhO. ml = nIO. c = vr2) : 



static inl ine void .msur( long &nih, long &ra|. FIX16J &c, FIX16_1 a, FIX16J b) 

asra(vrO = a, vrl = b. mhO = mh, mlO = ml) { ^ 
frasuhhr mO. vr2. vrO, vrl, mO; W^^V^'/ 



inline FIX16J operator/ (F I XI 6 J a. FIX16J b) 



} (mh = mhO. ml = mIO. c = vr2) ; 
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FIX16J result: 



1 



asmCvrO = a, vrl = b) { 

extw mO, vr3. vrO; 

asip mO, vr4, mhO, vr3, 15: 

d i V mhl . vr5, mhO. vr4, vrl ; 

sath vr2. vr5: 

} (result = vr2) : 

return result: 



inline FIX16^2 operator/ (F I XI 6,2 a. FIX16.2 b) 

FIX16_2 result; 

asmCvrO = a. vr1 = b) { 

extw mO, vr3. vrO; 

asip mO. vr4. mhO. vrS. 14: 

di V mhl. vr5, mhO, vr4. vrl ; 

sath vr2, vr5: 

} (result = vr2) : 

return result; 

1 

inline FIX32J operator/ (F 1X32 J a. FIX32J b) 



F 1X32 J result: 
asmCvrO = a, vrl = b) { 



[CO] 

[C2] 
[C3] 

CC2] 
[C3] 

[C2] 
over flow 

[C2] 
CC2] 



;c4] 
:c5] 

[C3] 
03] 
03] 



mskgen 
cmpeq 
negvw 
cmpgtn 
negvw 
mov 
cmpgtn 
negvw 
mov 
crop I en 
Isr 

Isr 
xor 

cmpeqn 
mskgen 
mskgen 
extw 
asip 
div 



} (result = vr2) : 
return result; 



vr3, 31 . 31 ; //vr3 = Ox8(X)000(X) 
C0:C1, vrl. vr3; 

vr2. vrO; //in the case of vr1=(-1). sign-change 
C2:C3, vrO. 0. CI; //in the case of vr1!=(H) 
vr4. vrO; //sign-change vrO negatively (vrO') 
vr4, vrO; 
C2:G3, vrl.O. CI: 

vr5, vr 1 ; //s i gn-change vrl negat i ve I y (vr T ) 
vr5, vrl ; 

C2:C3. vr4,vr5, Cl; 

vr6. vrO, 31 ; //vrO' <= 2vrl* in the case of (ovf decision) . 

vr7, vrl, 31 ; 
vr8. vr6. vr7; 
C4:C5, vr8. 0. C2; 

vr2. 30, 0; //vr2 = Ox7fffffff 
vr2, 31. 31 ; //vr2 = 0x80000000 
mO, vr9. vrO; //in the case of dividend<divider 
mO, vrlO, mhO. vr9. 31; 
mhl. vr2, mhO. vrlO, vrl; 
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in 
( 



ine FIX32_2 operator/ (FIX32_2 a. FIX32_2 b) 



F 1X32.2 


result: 


asm (vrO 


= a, vrl = 




mskgen 




mskgen 




cmpgt 


[CO] negvw 


[CI] mov 




cmpgt 


[CO] negvw 


[CI] mov 




cmpeq 




cmp 1 ta 


[CI] aslvw 




cmp 1 ea 


[02] 


Isr 


[C2" 


Isr 


[C2; 


xor 


[C4] 


cmpeqn 


mskgen 


[C5: 


mskgen 


[C3: 


extw 


[C3' 


asip 


[cs: 


di v 


1 (resu 


t = vr2) ; 



b) { 

vr3. 31.31;. //vr3 = 0x80000000 
vr4, 31, 30: //vr4 = OxcOOOOOOO 
CO.'Cl.vrO.O; 

vr5. vrO; //sign-change vrO negatively (vrO') 

vr5, vrO; 

C0:C1.vr1,G; 

vr6.vr1: //sign-change vrl negatively (vrl') 
vr6, vrl : 
C0:C1, vrO. vr3; 

GO : 01 . vr 6. vr4, CO ; //vr0=-2 and vr 1 ' <0xcOO0O0OO ? 
vr6. vr6, 1: //!when (vrO=-2 and vrl' <OxcOOOOOOO) 
C2:C3, vr5, vr6, CI; 

vr7. vrO. 31; //!in the case of (vrO=-2 and vrl' 
vr8,vr1,31; //<OxcOOOOOOO) and vrO* <= 2vrr 
vr9.vr7.vr8: //(ovf decision), overflow 
04:05. vr9. 0.02; 

vr2.30.0; //vr2 = OxTfffffff 
vr2. 31. 31 ; //vr2 = 0x80000000 
mO. vrlO, vrO; //other than that 
mO, vrll.mhO, vrlO, 30: 
fflhl. vr2. mhO, vrll, vrt ; 



1 



return result; 



inline FIX16J operator/(FIX16J a. int b) 



} 



FIX16J result; 

asm(vrO = a. vrl = b) { 

extw mO, vr3. vrO; 

div mhl. vr4. mhO, vr3, vrl ; 

sath vr2, vr4; 

) (result = vr2) ; 

return result; 



inline FIX16^2 operator/ (F 1X1 6^2 a, Int b) 



{ 



FIX16.2 result: 

asm(vrO = a. vrl = b) [ 

extw mO. vr3. vrO; 

div mhl. vr4. mhO. vr3. vrl ; 

sath vr2, vr4: 

1 (result = vr2) : 

return result; 
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mline FIX32_1 operator/ (F I X32J a. int b) 

FIX32J result; 

asmCvrO = a, vrl = b) ( • 

cmpeq CO.CI, vrl, 1; 

[CO] mov vr2, vrO: //when dividend=U Rc = Ra 

[CI] mskgen vr3.31,31; //OxSOOOOOOO 

cmpeqn 02:03. vrO. vr3. 01 ; 

cmpeqa C4:C5. vrl. -1, C2: 

mskgen vr2.30,0; //when dividend=-1 and divisor=-K Rc = 



[C4] 
Ox7fffffff 
[05] 
[C5] 



extw 
div 



} 



\ (result = vr2) : 
return result; 



mO. vr4, vrO; //other than that 
mht, vr2» mhO, vr4, vrl : 



mline FIX32„2 operator/(FIX32_2 a, int b) 

F 1X32^2 result; 

asm(vrO = a, vrl = b) [ 

mskgen vr3. 31 . 31 ; //Rd = 0x80000000 

mskgen vr 4, 31.30; //Re = OxcOOOOOOO 

cmpgt COiCl.vrO, O; 

[CO] negvw vr5, vrO; //sign--change Ra negatively (Ra') 

[CI] mov vr5, vrO; 

aslvw vr6.vrl,30: //int— >F 1X32.2 

cmpgt C0:Cl.vr6. 0; 

[CO] negvw vr7,vr6; //sign-change Rb negatively (Rb') 

[CI] mov vr7. vr6; 

cmpeq GOiCI, vrO, vr3; 

cmplta C0:C1, vr7. vr4. C0;//Ra=-2 and Rb' <0xg0000000? 

[CI] aslvw vr7. vr7. 1 ; //!when(Ra=-2 and Rb' <OxcOOOOOOO) 

cmplea C2:C3, vr5, vr7. CI ; 

[C2] 1 sr vr8, vrO, 31 ; // ! i n the case of (Ra=-2 and Rb' <OxcOOOOOOO) 

[C2] Isr vr9,vr1.31; // and Ra' <=2Rb' (ovf decision) 

[C2] xor vrlO. vrS, vr9; //overflow 

cmpeqn C4:C5, vrlO. 0. C2; 

[C4] mskgen vr2.30,0; //Rc = Ox7f f f f f f f 

[05] mskgen vr2.31,31; //Rc = 0x80000000 

[C3] extw mO, vrll.vrO; //other than that 

[C3] div mhl, vr2.mh0. vrll, vrl; 
1 (resu t = vr2) ; 



1 



return result; 



inline F1X16_1 operator/ ^ I XI 6_1 a. float b) 

FIX16J c = b; 
return a/c; 
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nline FIX16J operator/ (F I XI 6J a. double b) 

FIX16_1 c = b: 
return a/c; 

nline FIX32J operator/ (F I X32_1 a, float b) 

FiX32_1 c = b: 
return a/c: 

nline FIX32_1 operator/ (F I X32_1 a, double b) 

FIX32_1 c = b: 
return a/c; 

nline FIX16_2 operator/ (Fl XI 6_2 a. float b) 

FIX16_2 c = b: 
return a/c' 

nline FIX16_2 operator/ (F I XI 6_2 a, double b) 

FIX16_2 c = b: 
return a/c; 

nline FIX32_2 operator/ (F I X32_2 a, float b) 

FiX32_2 c = b: 
return a/c; 

nline FIX32_2 operator/ (FiX32_2 a. double b) 

FIX32_2 c = b; 
return a/c; 

nline FIX16J& FIX16J : :operator/=(FIX16_l b) 

*this = *this / b; 
return *this; 

inline volatile FIX16J& FIX16J : :operator/=(FIX16_l b) volatile 

♦this = *this / b; 
return *this; 



nl ine FIX16J& FIX16J : :operator/=(int b) 



*this = ♦this / b; 
return *this; 
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inl ine voiati le FIXI6 IS FIX16J : :operator/=(int b) volatile 
{ 

♦this = *this / b; 
return *this: 

} 

inline FiX16 1& FIX16 1 : :operator/= (float b) 
{ 

*this = *this / b; 
return *this; 

} 

inl ine voiati le FIX16_1& FIX16J : :operator/=(f loat b) volatile 

*this = *this / b; 
return *this; 

} 

in! ine F1X16J& F I X16J : :operator/= (double b) 

*this = *this / b; 
return *this; 

} 

i^nline volatile FIX16J& F 1X1 6J : :operator/= (double b) volatile 

*thi5 = *this / b; 
return *this; 

1 

i M i ne F I X32^1 & F I X3ZJ : : operator A (Fl X32J b) 

*this = *this / b: 
return *this; 

1 

i n I i ne vo I at 1 1 e F I X32^1& F \ X32.1 : : operator/= (F I X32^1 b) vo I at 11 e 

*this = *this / b; 
return ♦this; 

} 

inl ine FIX32J& FIX32J : :operator/=(int b) 

*this = *this / b; 
return *this; 

} 

i^nl ine voiati le FIX32J& FIX32J : :operator/=(int b) volatile 

*this = *this / b; 
return *this; 

1 

i^nl ine FIX32J4 FIX32_1 : :operator/= (float b) 

*this = *this / b; 
return *this; 
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} 

inline volatile FIX32 1& FIX32_1 : :operator/=(f loat b) volatile 
{ 

*this = *this / b; 
return *this; 

1 

in! ine F(X32_1& FIX32J : :operator/= (double b) 

*this = *this / b; 
return *this: 

1 

inline volatile FIX32J& FIX32J : :oper a tor/= (double b) volatile 

*this = *thls / b; 
return *this; 

1 

inline FIX16_2& FIX16.2: :operator/=(FIX16^2 b) 

♦this = *this / b; 
return *this: 

} 

inline volatile FIX16_2& FIX16_2: ;operator/=(FIX16_2 b) volatile 

♦this = *this / b: 
return *this; 

1 

i n I i ne F I XI 6_2& F 1 XI 6_2 : : oper ator/= (i nt b) 

*tliis = *this / b: 
return *this; 

} 

inline volati le FIX16_2& FIX16_2: :operator/=(int b) volatile 

♦this = ♦this / b: 
return ♦this; 

} 

i n I i ne F I XI 6_2& F I XI 6_2 : : operator/= (f I oat b) 

♦this = ♦this / b: 
return *this; 

} 

i^n line volati le FIX16_2& FIX16_2: :operator/=(f loat b) volatile 

♦this = ♦this / b: 
return *this: 

} 

inline FIX16_2& FIX16_2: :operator/=(double b) 
♦this = ♦this / b; 
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return *this; 



nl ine volati le FIX16_2& FIX16_2: :operator/=(double b) volatile 

*this = *this / b; 
return ♦this; 



nl ine FIX32^2& FIX32^2: :operator/=(FIX32^2 b) 

♦this = *this / b; 
return *tliis: 



n I i ne vo I at i I e F I X32„2& F I X32.2 : : oper ator/= (F I X32.2 b) vo I at i I e 

♦this = *this / b; 
return *this; 



n 11 ne F I X32_2& F I X32_2 : : operator/= (1 nt b) 

♦this = *this / b; 
return ♦this; 



nl ine volatile FIX32.2& FIX32_2: :operator/=(int b) volatile 

♦this = ♦this / b; 
return ♦this; 



nl ine FIX32^2& FIX32.2: :operator/= (float b) 

♦this = ♦this / b: 
return ♦this; 



nline volatile FIX32^2& FIX32_2: : oper ator/= (float b) volatile 

♦this = ♦this / b; 
return ♦this; 



nl ine FIX32.2& FIX32_2: :operator/= (double b) 

♦this = ♦this / b: 
return ♦this; 



nl ine volati le FIX32_2i FIX32_2: : oper ator/= (double b) volatile 



} 



♦this = ♦this / b: 
return ♦this; 



#pragma _enab I e_asm_end 
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#endif //_AMMPCC_ 
#endif //_FIXAMMP_ 



127 



03152256. 4 



m ^ m m m&2/7m 



69 



* 

* (C) Copyright 2002 Matsushita Electric Industrial Co., Ltd. 

* f uncammp. h 

* Release: 

* Date: 2002/6/19 
* 

/* Avoid overloading */ 
#ifndef _FUNCAMMP_ 
#define _FUNCAMMP_ 

#include <stdlib.h> 

#lfndef _AIIMPCC_ 

long _abs(long) ; 
long _max(long. long) : 
long _min(long. long) ; 
I ong _adds ( I ong, I ong) ; 
long _subs(long. long) ; 
int _bcnt1 (long) ; 
int _bseqO(long) ; 
int _bseq1 (long) ; 
int _bseq(long) ; 
int _log2(size_t size); 

long _extr( long, unsigned int. unsigned int): 

unsigned long _extru(long, unsigned int, unsigned int): 

void _c I rm ( I ong&, I ong&) : 

vo i d _mu 1 ( I ong&. I ong&, I ong&. I ong, I ong) ; 

void _mac (long*. long&. long&. long, long); 

void _msu(long&. long&. long&. long, long): 

void *_modulo_add(void *, int, int, size^t void*); 

void *_brev_add (void *. int. int. Int. size_t, void*); 



#else /* defined _AIBIPCC_ */ 

#pragma _enable_asm_begln 
tpragma .enable.ini ine^begin 

long _extr(long, unsigned int. unsigned int); 

uns i gned I ong _extr u (I ong, uns i gned i nt, uns i gned i nt) : 

int _log2(sjze_t size); 

static inline long 
^absdong data) 

long result; 

asm(vrO = data) { 

abs vrl. vrO; 
} (result = vrl) ; 

return result; 
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static inline long 
^maxOong datal. long data2) 

long result: 

asm(vrO = datal. vrl = data2) { 

max vr2, vrl. vrO; 
1 (result = vr2) ; 

return result; 



static inline long 
^minClong datal. long data2) 

long result: 

asmCvrO = datal. vrl = data2) { 

min vr2, vrl. vrO; 
1 (result = vr2) : 



} 



return result: 



static inline long 
_^adds(long datal, long data2) 

long result; 

asm(vrO = datal. vrl = data2) ( 

adds vr2, vrO. vrl: 
1 (result = vr2) ; 

return result: 



static inline long 
^subsdong datal, long data2) 

long result; 

asmCvrO = datal. vrl = data2) { 

subs vr2. vrO, vrl ; 
1 (result = vr2) ; 



1 



return result; 



static inl ine int 
^bcntl (long data) 

long result; 

asra(vrO = data) { 

bcnti vrl. vrO; 
1 (result = vrl) : 

return result; 
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static inline int 
_bseqO(long data) 

long result; 

asm(vrO = data) { 

bseqOvrl, vrO; 
) (result = vrl) ; 



1 



return result; 



static inline int 
_bseq1 (long data) 



} 



long result; 

asm(vrO = data) { 

bseql vrl, vrO: 
) (result = vrl) ; 

return result; 



static inline int 
^bseqClong data) 

long result; 

asmivrO = data) { 

bseq vrl, vrO; 
} (result = vrl) ; 

return result; 



static inl ine void 
^clrmClong &mh, long Smi) 

asmO ( 

mul mO, vrl, vrO»0; 
^ } (rah = mhO, ml = miO) ; 

static inl ine void 

^niuldong &mh, long&nl, long &c, long a. long b) 

asm(vrO = a, vrl = b) { 
mul mO. vr2, vrO, vrl ; 
^ 1 (ntfi = mhO, ml = mIO, c = vr2) ; 

static inl ine void 

^macdong &mh, long Smi, long &c, long a, long b) 

asni(vrO = a, vrl = b, mhO = mh, mIO = ml) { 

mac mO, vr2. vrO, vrl. mO; 
} (mh = mhO. ml = ralO, c = vr2) ; 
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static inl ine void 

_^msu(long &mh, long Sml. long &c, long a. long b) 

asm(vrO ~ a, vrl = b, mhO = mh, mIO = ml) { 

msu mO, vr2, vrO. vrl. mO; 
} (mh = mhO. ml = mIO, c = vr2) ; 



static inl ine void * 

_modulo_add(void *addr. int inrni, int mask, size_t size, void *base) 
void *p; 

int tmpi, tmp2, tmpS; 

tmpl = _log2(size) ; 
tmp2 = mask + tmp1-l : 
tmp3 = imm « tmpl; 

asmCvrO = addr, vr2 = base. vr3 = tmp2. vr4 = tmp3) ( 

mov CFR0,vr3; 

add vr6. vrO, vr4: 

addmsk vr7. vr2, vr6; 
1 (P = vr7) : 

return p: 

} 

static inl ine void * 

^brev_add(void *addr, int cnt, int inn. int mask, size_t size, void *base) 
void *p; 

int tmpl. tmp2, tmp3, tmp4; 

tmpl = _log2(si2e) ; 
tmp2 - mask + tnipl-1 ; 
tmp3 =16- mask - tmpl ; 
tmp4 = irara « tmp3: 

asm(vrO = addr, vrl = cnt, vr2 = base, vr3 = trap2, vr4 = tmp3. vr5 = tmpA) [ 
mov CFR0.vr3; 
tsl vr6, vrl,vr4; 
add vr7, vr6, vr5: 
mskbr vh vr8. vr2, vr7 : 
} (p = vr8) ; 

return p; 



#pr agma _enab I e_ i n I i ne_end 
#pragma _enable_asra_end 



#endif /* _AI«IPCC_ */ 



#end if /* _FUNCAMMP_ */ 
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,S100 




.S101 



^Sl*j«gS!Jtm:i5C5t#funcaninp.h^:JCflUSS!Jc? 



,S102 



.S103 
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<Exainple> Leave a space of 2 cycles between wte and rde 
static inline int getbits(int a) 
{ 

int result ; 
asm (vrO = a) [ 

UTENCY LI. L2. 2 : 
mov vrl. AVLD_BASEADDR : 
Ll: wte CO: CI, (vrl, AVLD_GETBITS) . vrO : 

L2: rde CO-Ct. vr2. (vrl. AVLD_READPORT) ; 

) (result = vr2) : 
return result ; 
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<Exainple> Leave a space of 2 cycles after wte 
until next extended register access 
static inline void skipbits(lnt a) 
[ 

asm (vrO = a) { 

mov vrl. AVLD_BASEADOR : 

wte cord, (vrl, AVLD.SKIPBITS), vrO. UTENCY (2) ; 

1 : 

1 
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#pragma _save_fxpmode func 

func (void) 

[ 

FIX16J a: 
(Main body) 

1 



Save FIX-type mode 

Configure FIX-type mode to _1 system 

-* (Main body) 

Return to FIX-type mode 



77B 



Save: mov vrO. PSRO 

IConf iguration: or vrl,vr0.0x20 + mov PSRO, vrl 
OConf iguration: andn vr1.vrO.Ox20 + mov PSRO. vrl 
Return: mov PSRO.vrO 
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^'i'm^mmiu fzu f22fqf23 

^ESiiftf 11 :_im^Tlffl SSaf 21 :_2m^; 
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